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This document and the Information contained herein are confidential to 
and the property of Honeywell Information Systems# Inc. and are made 
available only to Honeywell employees for the sole purpose of 
conducting Honeywell’s business or providing goods and services to 
Honeywell. This document# any copy thereof and the Information 
contained herein shall be maintained In strictest confidence; shall 
not be copied In whole or In part except as authorized by the 
Honeywell employee's manager or by an authorized Honeywell official In 
writing; and shall not be disclosed or distributed (a) to persons who 
are not HoneywelI or vendor employees# or (b) to Honeywell or vendor 
employees for whom such Information Is not necessary In connection 
with their assigned responsibilities. Upon request# or when the 
Honeywell employee or vendor In possession of this document no longer 
has need for the document for the authorized Honeywell purpose# this 
document and any copies thereof shall be returned to the Honeywell 
employee's manager or to Honeywell. There shall be no exceptions to 
the terms and conditions set forth herein except as authorized In 
writing by the responsible Honeywell Vice President." 
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1. GENERAL DESCRIPTION 


The Line Processor 0 is an Intelligent communication processor with 
SGM2-VME bus Interface, which supports up to 6 full duplex channels 
with RS-232C and RS-422A Interfaces, for serial communications and one 
Centronics/IBM para I lei printer Interface. 

In VME envlroment the Line Processor 0 Is a slave controller fully 
compatible which responds to 32-bit addressing and 8 or 16 bit data 
transfers. Communications between the system CPUs and the LPO can take 
place In three ways: 

— from host to LPO or vice versa by message interchange via a 
shared-RAM allocated on the LPO; 

— from host to LPO by writing an 1-bit attention register to 
Interrupt the LPO; 

— from LPO to host by an Interrupter that generates Interrupts to 
the VME bus on any of the seven levels and supplies an 8-bit 
vector during Interrupt acknowledge cycle. The request level and 
the vector are programmable by the local processor. 

The memory of the LP consists of 32Kbytes EPROM area, 512Kbytes of 
Local Dinamlc Memory, 64Kbytes of Shared Sram Memory and 16Kbytes of 
I/O Sram Memory. 


HONEYWELL CONFIDENTIAL AND PROPRIETARY 




H-+-+-+---+ 

iHONEYWELL INFORMATION! I SPEC. NO. I SHEET I REVISION! 

I SYSTEMS ITALIA I LINE PROCESSOR 0 i II I 

I I P.D.D. I A78xxxxxx I 4 I DRAFT1 I 

+ - + - + - + - -+---+ 


1.1 HARDWARE DESCRIPTION 


The Major Block Diagram of the LINE Processor 0 board Is described 
In details In Fig. 1.1 where It Is possible to see the following 
functional areas: 

- the local area; 

- the I/O area; 

- the shared area; 


The main functional blocks are: 

- MICROPROCESSORS AND DMA EMULATOR 

the microprocessors used are the 16 bit Motorola MC68000. They 
operate at 12.5 Mhz clock and they have an addressing capability 
up to 16 Mbytes (see para. 1.1.1); In this board one Is master# 
the other Is slave and It emulates a DMA. 


- MASTER AND SLAVE I NT & INTA LOGIC 

this logic permits to handle the Interrupt lines (see para. 

1 . 1 . 2 .); 

NOTIFY INTERRUPTS. 

by this logic the slave processor can Interrupt the master 
processor and vlceversa. (see para. 1.1.2); 

-CHIP SELECT AND CONTROL LOGIC FOR I/O, LOCAL AND SHARED AREA 
the main functions carried out by this logic are the following: 

- generation of the chip-selects; 

- generation of control signals (for example, the READ and 
WRITE clocks of the memory, etc); 

-generation of DATA TRANSFER ACKNOWLEDGE signal towards 
MC68000; 

-generation of a time-out signal (BERR line) every 16us If 
on-board peripheral don't return DTACK signal within this 
time; 


The 16 Mbyte addressing spaces of the processors are subdivided as 
shown below: 
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LINE PROCESSOR 0 - MASTER PROCESSOR MEMORY MAP 


SYSTEM BUS VME BUS * 

FF.FF.FF !-I - 

! RFU I 256 Kbytes 

FC.00.00 !-! - 

! ATTENTION LOGIC ! 

F8.00.00 I-1 -56.38.00.00 

! RESET SYSTEM FAIL I 

F4.00.00 !-1 -56.34.00.00 

1 RFU I 

F0.00.00 I-1 

1 RFU 1 

EC.00.00 !-! 

I IGOR ! 

E8.00.00 !-! 

! ! 

! RFU ! 

! ! 

E0.00.00 !-! 

! ! 

! RFU ! 

! ! 

D8.00.00 !-! 

! ! 

! RFU ! 

! ! 

DO.00.00 !-! 

! ! 

! RFU ! 

! ! 

C8.00.00 !-1 -56.08.00.00 

! ! I 

I SHARED SRAM ! 512 Kbytes 

! ! I 

CO.00.00 !-!-56.00.00.00 


* Map for the first Line Processor with the Processor Number 0. 

For the others see para. 1.1.7 processor number and board type 
detect Ion. 
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1 - 1 

BF.FF.FF 1 I 

! PIT 1 

I 1 

B8.00.00 !-1 

! 1 

1 RFU ! 

! I 

BO.00.00 !-! 

! I 

! PROCESSOR NUMBER REGISTER ! 
! ! 

A8.00.00 1-1 

!WRITE NOTIFY VECTOR REGISTER! 

A4.00.00 I-1 

I READ I/O TERM.VECT.REG ! 

AO.00.00 !-! 

! ! 

! RFU ! 

! ! 

98.00.00 I-! 

! ! 

! RFU ! 

! ! 

90.00.00 I-! 

! ! 

! RFU ! 

! ! 

88.00.00 I-! 

! ! 

1 RFU ! 

! ! 

80.00.00 !-! 
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7F.FF.FF 

7C.00.00 

78.00.00 

74.00.00 

70.00.00 

6C.00.00 

68.00.00 

60.00.00 

58.00.01 

50.00.01 

48.00.01 

40.00.01 


MODEM 0 REGISTER OUT 
MODEM 1 REGISTER OUT 
MODEM 0-1 REGISTER IN 
RFU 

WRITE I/O TERM. REG. 
READ NOTIFY VEC. REG. 


RFU 


RFU 


SI02 LINES 4-5 


SI01 LINES 2-3 


SIOO LINES 0-1 
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3F.FF.FF 

38.00.01 

30.00.00 

28.00.00 

20.00.00 

18.00.00 

10.00.00 

08.00.00 

00.00.00 


RFU 


RFU 


I/O SRAM 


RFU 


RFU 


RFU 


LOCAL DRAM 


LOCAL DRAM 


512 KByte 
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LINE PROCESSOR 0 - SLAVE PROCESSOR MEMORY MAP 


SYSTEM BUS 
FF.FF.FF 
FC.00.00 
F8.00.00 
F4.00.00 
F0.00.00 
EC.00.00 
E8.00.00 

E0.00.00 

D8.00.00 

DO.00.00 

C8.00.00 

CO.00.00 


VME BUS * 


RFU 

ATTENTION LOGIC 
RESET SYSTEM FAIL 
RFU 
RFU 
IGOR 


RFU 


RFU 


RFU 


RFU 


SHARED SRAM 


256 Kbytes 


-56.38.00.00 

-56.34.00.00 


-56.08.00.00 

I 

512 Kbytes 

I 

-56.00.00.00 


* Map for the first Line Processor with the Processor Number 0. 

For the others see para. 1.1.7 processor number and board type 
detection. 
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BF.FF.FF 

B8.00.00 

BO.00.00 

A8.00.00 
A4.00.00 
AO.00.00 

98.00.00 

90.00.00 

88.00.00 

80.00.00 


! 

! PIT 

I 

I 

I RFU 

I 

I 

! PROCESSOR NUMBER REGISTER 
! 

!WRITE NOTIFY VECTOR REGISTER 

I- 

! READ I/O TERM.VECT.REG 

I- 

I 

! RFU 

! 

I - 

! 

I RFU 

! 

! 

! LOCAL DRAM 

! 

I- 

! 

I LOCAL DRAM 

I- 
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7F.FF.FF 

7C.00.00 

78.00.00 

74.00.00 

70.00.00 

6C.00.00 

68.00.00 

60.00.00 


58.00.01 


50.00.01 


48.00.01 


40.00.01 


MODEM 0 REGISTER OUT 
MODEM 1 REGISTER OUT 
MODEM 0-1 REGISTER IN 
RFU 

WRITE I/O TERM. REG. 
READ NOTIFY VEC. REG. 


RFU 


RFU 


SI02 LINES 4-5 


SI01 LINES 2-3 


SIOO LINES 0-1 
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3F.FF.FF 

38.00.01 

30.00.00 

28.00.00 

20.00.00 

18.00.00 

10.00.00 

08.00.00 

00.00.00 


! — 
! 

! 

! 

!— 
I 
! 

! 

1 — 
! 

! 

! 

I — 
! 

! 

! 

1 

! 

I 

I — 
! 

! 

I 

I — 
I 
I 
I 

! — 
I 
I 
! 

I — 


RFU 


RFU 


I/O SRAM 


RFU 


RFU 


RFU 


EPROM 


EPROM 


I 

512 KByte 
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- ONBOARD/VME DECODE 

this logic carries out the shared-bus requests to the BUSCON 
when either the local processor or the system CPUs want to 
transfer data Into shared memory* or attention register* or BIL; 


- I/O MEMORY 

The I/O memory consists of 2 8x8Kbytes static ram connected In 
such a way that It constitutes one 8Kword bank. 

It Is mapped In the following address range : 

- 08 Kwords bank: 28.00.00 Hex —> 28.3F.FF Hex. 


- EPROM 

In the 1/0 area we find the EPROMS* two 16 Kbytes packages 
(Eprom 27128) have been used. These two packages are connected 
In such a way that they constitute one 16 Kwords bank; the 
required access time Is 200 ns which allows the dialogues to be 
carried out with one wait cycle. The 8Kwords/16Kwords EPROM bank 
Is mapped In the following address range of the slave 68000: 

- 16 Kwords bank: 00.00.00 Hex —> 00.7F.FF Hex. 

The Eprom code carries out the following functions; 

- Exception Vector Table; 

- Resident Diagnostic Routines; 

- H/W Initialization of the whole LP0 board; 



LOCAL MEMORY 

the local memory consists of 16 256K xl DRAM packages plus two 
256K xl DRAM packages utilized like check bit. The 256K xl 
packages are connected In such that they constitute one 256 
Kwords bank. This memory can be accessed at byte length' (right 
byte and left byte) and at word length with zero or maximum one 
wait cycles . 

The LOCAL MEMORY bank is mapped* for the slave processor* In the 
following address range: 

80.00.00 Hex —> 87.FF.FF Hex; 
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On the other hand* the master processor sees the local memory In 
the following address range: 

00.00.00 Hex --> 07.FF.FF 

When an error occurs In the Local Memory* the check logic sets 
the 68000 In the HALT state and asserts the VME SYSFAIL signal. 
SYSFAIL condition can be removed under Operating System control 
writing or reading ( byte or word length ) the RESET SYSTEM FAIL 
flip/flop located at the following address: 

F4.00.00 Hex for the system bus 

56.34.00.00 Hex for the VME bus (first processor 

number) 


The diagnostics can generate an Inverted memory check bit to 
test the error detection circuit. For this feature the PC4 Port 
C bit of the Parallel Interface Timer has been used. 

Writing a 0 Into the PC4 bit of the PIT the Inversion of the 
check bit will be generated. For The Port C Addressing space* 
refer to figure 1.1.4.3. (MC68230 Register Model). 


- SERIAL INPUT OUTPUT 

three USART (SIO) have been used. Each of these controllers can 
handle two Serial Ports (see para 1.1.3); 


- PARALLEL INTERFACE TIMER (PIT) 

It Is a logic which permits to send single or periodic 
programmable Interrupts to the MC68000 microprocessor and to 
connect the printers having an IBM and CENTRONICS type parallel 
Interface (see para. 1.1.4). PIT Is also utilized for 
diagnostics purpouses* notify Interrupts and It Is located In 
the local area; 


- VME BUS CONTROLLER (BUSC0N) 

It Is an Interface device that assures VMEbus compatibility* 
allowing either the LP0 microprocessor and the system CPUs to 
dialogue with the shared devices; 
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- SHARED MEMORY 

the shared memory consists of eight 8Kx8 SRAM packages plus two 
64Kx1 SRAM packages utilized like check bit. The 64 Kbytes 
packages are connected In such a way to constitute one 32 Kwords 
bank. This memory can be accessed at byte length (right byte and 
left byte) and at word length with at least four wait cycles . 


The SHARED MEMORY bank Is mapped In the following address range: 

CO.00.00 Hex —> C0.FF.FF Hex; 


When an error occurs In the Shared Memory* the check loglg 
asserts the BUS ERROR signal to the processor that Is reading 
the memory. 


The diagnostics can generate an Inverted memory check bit to 
test the error detection circuit. For this feature the PC4 Port 
C bit of the Parallel Interface Timer has been used. 

Writing a 0 Into the PC4 bit of the PIT the Inversion of the 
check bit will be generated. For The Port C Addressing space* 
refer to figure 1.1.4.3. (MC68230 Register Model). 


- VME BUS INTERRUPTER LOGIC 

this logic acts as an Interrupt requester on VMEbus (see 
para.1.1.5); 


- ATTENTION LOGIC AND SYSTEM FAIL DETECTION 

this logic permits the system CPUs to Interrupt the LP and* In 
case of LP0 system fall* to recognize the system fail condition 
of the board (see para. 1.1.6); 


- PROCESSOR NUMBER AND BOARD TYPE DETECTION 

this logic allows to recognize In which slot of the VME bus the 
board was Inserted to configure the lines. 

It Is also possible to know which kind of communication board 
was Inserted (SP0 or LP0). (see para. 1.1.7). 
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1.1.1 MICROPROCESSORS AND DMA EMULATOR 


The LPO uses two Motorola "MC68000 16-BIT MICROPROCESSOR" with a 12.5 
Mhz frequency clock. 

The main characteristics of this microprocessor are the following: 

- 64 pins Microprocessor; 

- 16 bits Data Bus; 

- 24 bits Address Bus; 

- 16 Megabytes which are directly addressable; 

- I/O mapped In memory; 

- 17 Internal 32 bits registers; 

- 32 bits Program Counter; 

- 16 bits Status Register; 

- 56 different types of Instructions; 

- operation at BITs, DIGITS, BYTEs (8 bytes) WORDs (16 
bits) LONG WORDs (32 bits) length; 

- two prlvlllged statuses: SUPERVISOR status and USER 
status. 


The two microprocessors share the same bus and memories and can 
communicate each other by the NOTIFY INTERRUPT and the TERMINATION I/O 
INTERRUPT (see para. 1.1.2). 

At the Initial time the master Is In HALT state until the slave 
Initializes the LPO board. When the slave processor finishes Its job, 
(It prepares exception tables. It down-loads programs In the local and 
I/O memory from shared memory, etc.). It wakes up the master writing a 
logic zero In the PC2 bit of the PIT Port C. (see para.1.1.4). 

Thus the master leaves Its halt state and starts its routine while 
the slave keeps on waiting for commands from the master. 

It Is to be noted that, when needed, both microprocessors can have 
access to the all shared resources, but the access is much faster to 
the HW resources connected to Its bus. For Instance: 

Master 68000 access to LOCAL MEMORY in 400 ns. 

1/0 MEMORY In 560 ns. 

SHARED MEMORY in 640 ns. 


Slave 68000 access to LOCAL MEMORY 

1/0 MEMORY 
SHARED MEMORY 


In 560 ns. 
In 320 ns. 
In 800 ns. 


HONEYWELL CONFIDENTIAL AND PROPRIETARY 







iriuiNtTfftLL INhURMATIONI I SPEC. NO. I SHEET 1 REV 1SI ON I 

I SYSTEMS ITALIA I LINE PROCESSOR 01 II I 

I I P.D.D. I A78xxxxxx I 18 I DRAFT1 I 

H-+-+-+-:+-+ 


If the MASTER processor wants to read or write the I/O memory and 
at the same time# the SLAVE processor wants to have an access to the 
LOCAL MEMORY, the MASTER processor re-runs the last Instruction after 
the end of the slave access In the LOCAL MEMORY. 

In case of TAS Instruction on the I/O memory by the MASTER 
processor during the same condition upon described, the master will 
not re-run the Instruction, but a BUS ERROR will happen. A software 
treatment of this BUS ERROR must be done. 


For further details refer to "16 BIT MICROPROCESSOR DATA MANUAL" 
Revision June 1983-BO12B of MOTOROLA INC.. 
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1.1.2 MASTER AND SLAVE I NT & INTA LOGIC 


The (NT 4 INTA LOGIC carries out the following functions: 

- It receives the Interrupt signals; 

- It handles the Interrupt priorities; 

- It notifies to the MC68000 the Interrupts with the highest 
priority by coding the three lines* IPLO, IPL1* IPL2 
(Interrupt Control); 

- It acknowledges and handles the Interrupt Acknowledge cycle 
using FCO, FC1, FC2 lines (Processor Status) and the A1, A2» 
A3 address signals. 


In the LPO board have been realized two Interrupt & Interrupt 
acknowledgment logics: one for the master processor* the other for the 
slave. 


HONEYWELL CONFIDENTIAL AND PROPRIETARY 




.--p—— —— — —— — ——————-y——————— ——————-T 

IHONEYWELL INFORMATION! I SPEC. NO. I SHEET I REV I SION I 

I SYSTEMS ITALIA I LINE PROCESSOR 0 ! II I 

I I P.D.D. I A78xxxxxx I 20 I DRAFT1 I 

+ - —+ - + - +-+---+ 


The master handles the following Interrupts: 

Level Interrupt 

+ with the highest 
priority 

7 (NMI) NOT USED 


6 SI Os 


SI01 


/ ( Special RX Cond. 
I ( RX Data Request 
I LINE#2 < TX Data Request 
I ( STS CHG Request 
I 

I ( Special RX Cond. 
I LINE#3 < RX Data Request 
I ( TX Data Request 
I ( STS CHG Request 


SI00 


I ( Special RX Cond. 
I ( RX Data Request 
I LINE#0 < TX Data Request 
I ( STS CHG Request 
< 

I ( Special RX Cond. 
I LINE#1 < RX Data Request 
I ( TX Data Request 
I ( STS CHG Request 


SI 02 


I ( Special RX Cond. 
I ( RX Data Request 
I LINE#4 < TX Data Request 
I ( STS CHG Request 
I 

I ( Special RX Cond. 
I LINE#5 < RX Data Request 
I ( TX Data Request 
I ( STS CHG Request 
\ 


5 NOT USED 

4 INTERRUPT FROM DMA EMULATOR (SLAVE PROCESSOR) 

3 TIMER 

2 ATTENTION REGISTER 

1 PARALLEL PRINTER 

0 NO INTERRUPTS 

-with the lowest 
priority 

All Interrupt are vectored. 
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When the SLAVE needs to communicate with the MASTER processor It 
must write the Interrupt vector In the I/O TERMINATION REGISTER 
located at: 

Hex 6C.00.0^ for the write cycle 
and a 

Hex AO.00. Of for the read cycle 

Then writing a zero In the PCO bit of the Pit Port C» It gives 
Interrupt to the master at fourth level. 

The right flow of the SLAVE operations Is: 

1) Test until the PCO bit Is set to one from the MASTER processor 

(NO INTERRUPT PENDING). 


2) When the PCO Is one# write the Interrupt vector on the I/O 
TERMINATION REGISTER. 

3) Write a zero In the PCO bit of the Pit Port C (INTERRUPT TO THE 
MASTER). 
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On the contrary, the slave processor handles the following 
Interrrupts: 


Level 


Interrupt 


+ with the h ighest 
priority 


7 (NMI) 


NOT USED 


NOT USED 


I LINE#2 < 


SI01 I 


( RXRDY DMA signal 


( TXRDY DMA signal 


! LINE#3 < 


( RXRDY DMA signal 


( TXRDY DMA signal 


SI00 I 
I 


1 ( RXRDY DMA signal 

! LINE#0 < 

I ( TXRDY DMA signal 


I ( RXRDY DMA signal 

I LINE#1 < 

I ( TXRDY DMA signal 


NOT USED 


NOT USED 


NOT USED 


NOTIFY INTERRUPT 


All the Interrupts are vectored 
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The Slos Interrupt the slave processor using the TXRDY and RXRDY 
pins connected to a priority encoder that gives the following priority 
to each line (from highest to lowest): 


Line 2 Receive Ready 
Line 2 Transmit Ready 
Line 3 Receive Ready 
Ltne 3 Transmit Ready 
Line 0 Receive Ready 
Line 0 Transmit Ready 
Line 1 Receive Ready 
Line 1 Transmit Ready 


The Interrupt vector Is automatically generated by a logic that 
provides different Interrupt vectors: 


Hex 

40 

for 

LI 

ne 

2 

Hex 

41 

for 

LI 

ne 

2 

Hex 

42 

for 

LI 

ne 

3 

Hex 

43 

for 

LI 

ne 

3 

Hex 

44 

for 

LI 

ne 

0 

Hex 

45 

for 

LI 

ne 

0 

Hex 

46 

for 

LI 

ne 

1 

Hex 

47 

for 

LI 

ne 

1 


Receive Ready Interrupt 
Transmit Ready Interrupt 
Receive Ready Interrupt 
Transmit Ready Interrupt 
Receive Ready Interrupt 
Transmit Ready Interrupt 
Receive Ready Interrupt 
Transmit Ready Interrupt 
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The master processor to Interrupt the slave* 
Interrupt vector In the NOTIFY REGISTER located at: 

Hex A4.00.0<1 for the write cycle 


and 


1.4 


Hex 68.00.0(1 for the read cycle 


must 


write the 


Then writing a zero In the PCI bit of the PIT Port C It Interrupts 
the slave processor. 

The right flow of the MASTER operations Is: 

1) Test until the PCI bit Is set to one from the SLAVE processor 
(NO INTERRUPT PENDING). 

2) When the PCI Is one* write the Interrupt vector on the NOTIFY 
REGISTER. 

3) Write a zero In the PCI bit of the Pit Port C (INTERRUPT TO THE 
SLAVE). 


When an Interrupt Is acknowledged by the MC68000 microprocessor 
an "INTERRUPT ACKNOWLEDGE" cycle Is performed and the I NT 4 INTA LOGIC 
activates the Interrupting device which responds by sending one VECTOR 
(byte) on the Lower Data Bus. 

This vector Is then latched and used by the MC68000 to select 
one of the 256 possible pointers of the Exception Vector Table located 
In Eprom for the slave microprocessor and In local DRAM for the 
master. 

The MC68000 Microprocessor can be set at an "Interrupt Priority 
Level" so that the Interrupts having a lower or equal priority will 
not serviced. 
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1.1.3 SERIAL INPUT OUTPUT 


The LPO serial ports allow Local and Remote Asynchronous 
Communications and Local and Remote Synchronous communication by means 
of RS-232C (V24/V28) and RS-422A (VII) electrical Interface. 

The handling of the serial ports are made by the Serial Input Output 
(SIO) 68564 which are LSI chips with 48 pins dual In line packages 
operating at 5 Mhz clock. 


Their main characteristics are the following: 

- compatible with MC68000; 

- two Independent full-duplex channels; 

- directly addressable registers (all control register are 
read/write); 

- receive data registers are quadruply buffered* transmit 
registers are doubly buffered;; 

- Self-test capabiIIty; 

- Dma pins; 

- daisy chain priority Interrupt logic provides automatic 
Interrupt vectoring without external logic; 

- Asynchronous features: 

* 5*6*7 or 8 bits/character 

* 1*1/2 or 2 stop bits 

* even* odd or no parity 

* xl* x16, x32 and x64 clock modes 

* break generation and detection 

* parity* overrun and framing error detection 

- Byte Synchronous features: 

* Internal or external character synchronization; 

* one or two sync characters In separate registers; 

* automatic sync characters Insertion; 

* CRC 16 or CRC-CCITT block check generation and checking; 

- Bit synchronous features:; 

* abort sequence generation and detection; 

* automatic zero Insertion and detection; 

* automatic flag Insertion between messages; 

* address field recognition; 

* l-fleld residue handling; 

* valid receive messages protected from overrun; 

* CRC-CCITT block check generation and checking; 
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1.1.3.1 CONFIGURATION 


The configuration consists of 6 Serial Ports . These ports or lines 
are Indicated as follows: 


/ / RS-232C (up 

I / ASYNCHRONOUS < 

I I \ RS-422A (up 

1LINE#0 < 

! I 

I \ SYNCHRONOUS < RS-232C (up 

I 

SI00 < / RS-232C (up 

I / ASYNCHRONOUS < 

I I \ RS-422A (up 

!LINE#1 < 

I I 

\ \ SYNCHRONOUS < RS-232C (up 


to 38.400 Bps) 
to 19.200 Bps) 


to 19.200 Bps) 
to 38.400 Bps) 
to 19.200 Bps) 


to 19.200 Bps) 


/ 

I / ASYNCHRONOUS < RS-422A (up 

I I 

1LINE#2 < 

! I 

I \ SYNCHRONOUS < RS-422A (up 

I 


to 76.800 Bps) 


to 100.000 Bps) 


SI01 < 


1 / ASYNCHRONOUS < RS-422A (up 

I I 

!LINE#3 < 

I I 

I \ SYNCHRONOUS < RS-422A (up 

\ 


to 76.800 Bps) 


to 100.000 Bps) 


! LINE#4 > ASYNCHRONOUS 


SI 02 < 


I LINE#5 > ASYNCHRONOUS 


/ RS-232C (up to 38.400 Bps) 
\ RS-422A (up to 19.200 Bps) 
/ RS-232C (up to 38.400 Bps) 
\ RS-422A (up to 19.200 Bps) 


To the LINE#0 Is assigned the role of CONSOLE. 
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The maximum speeds reachable by each line are: 




I 

I 

RS-232C 

ASYNC 

! 

I 

RS-232C 

SYNC 

1 RS-422A 

! ASYNC 

I RS-422A 
! SYNC 

I 

I 



! 


I 


1 

! 

I 

LINE 

0 

I 

38.400 

I 

19.200 

! 19.200 

1 

I 



I 


I 


! 

I 

1 

LINE 

1 

I 

38.400 

! 

19.200 

I 19.200 

! 

! 



I 


I 


1 

I 

I 

LINE 

2 

I 


! 


I 76.800 

I 100.000 

! 



I 


! 


! 

I 

I 

LINE 

3 

! 


I 


! 76.800 

I 100.000 

I 



I 


I 


I 

I 

! 

LINE 

4 

! 

38.400 

I 


I 19.200 

I 

I 



I 


I 


J 

I 

I 

LINE 

5 

! 

38.400 

t 


I 19.200 

I 

I 



! 


i 


I 

I 

! 


The maximum distance reachable with the RS-232C Interface Is 15 
meters. 

According to the DSA-46 that defines the standard for DTE to DCE 
direct connection via balanced voltage digital Interface circuits* the 
maximum distance reachable with the RS-422A is: 


BIT RATE DISTANCE 


up to 20KBps. 1200 meters 

up to 40KBps. 600 meters 

up to 80KBps. 300 meters 

up to lOOKBps. 240 meters 


The choice between the electrical Interfaces RS-232C and RS-422A 
Is made using different cables for lines 0/1/4/5. The lines 2/3 have 
only the RS-422A Interface. 
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The SIOs Address Summary Table Is given below (all the SIOs accesses 
must be performed on the LOWER DATA BUS): 


+• 

1 

1 

1 

I. 

ADDRESS 

(Hex) 

I 

1 

1 

ABBREVIATION 

1 

1 

1 

-4-. 

# LINE 

1 

1 

1 

REGISTER NAME 

-+ 

1 ACCESS 1 

1 READ/1READ 1 

1WR1TE!ONLY 1 

_ j. t 

1 

I 

40.00.01 

1 

CMDREG 

1 

I 

0 

f 

1 

Command Register 

1 X 

1 

1 

1 

40.00.03 

1 

MODECTL 

1 

1 

0 

1 

Mode Control Register 

I X 

1 

1 

1 

40.00.05 

1 

INTCTL 

1 

0 

1 

Interr. Control Reg. 

1 x 

1 

1 

1 

40.00.07 

1 

SYNC 1 

1 

0 

1 

Sync Word Register 1 

1 X 

I 

1 

1 

40.00.09 

I 

SYNC 2 

I 

0 

1 

Sync Word Register 2 

1 X 

1 

1 

1 

40.00.0B 

1 

1 

RCVCTL 

1 

0 

1 

Receiver Control Reg. 

1 X 

1 

I 

1 

40.00.0D 

1 

XMTCTL 

1 

0 

I 

Transmitter Contr.Reg 

1 X 

1 

1 

1 

40.00.OF 

1 

1 

STAT 0 

1 

1 

0 

1 

Status Register 0 

1 

1 

1 

X 1 

1 

40.00.11 

I 

STAT 1 

1 

0 

1 

Status Register 1 

1 

1 

X | 

1 

40.00.13 

1 

DATARG 

1 

0 

1 

1 

Data Register 

X 

1 

1 

1 

40.00.15 

1 

TCREG 

1 

0 

1 

Time Constant Reg. . 

1 X 

1 

1 

1 

40.00.17 

1 

BRGCTL 

1 

0 

1 

Baud Rate Gen.Cnt.Reg 

1 X 

1 

1 

I 

40.00.19 

1 

VECTRG 

1 

0/1 

1 

Int.Vect.Reg.(Note 2) 

X 

I 

1 

1 

40.00.IB 

1 


1 

0 

1 

(Note 1) 

1 X 

! 

1 

1 

40.00.ID 

1 

1 


1 

0 

f 

(Note 1) 

X 

1 

.1 

1 

40.00.IF 

l 

1 


1 

0 

f 

(Note 1) 

1 X 

1 

■" 1 

1 

40.00.21 

1 

CMDREG 

1 

1 

I 

Command Register 

I X 

1 

1 

1 

40.00.23 

1 

MODECTL 

1 

1 

1 

I 

Mode Control Register 

X 

1 

1 

1 

40.00.25 

1 

1NTCTL 

1 

1 

1 

f 

Interr. Control Reg. 

X 

1 

1 

1 

40.00.27 

1 

SYNC 1 

1 

1 

f 

Sync Word Register 1 

1 X 

1 

1 

1 

40.00.29 

1 

SYNC 2 

1 

1 

f 

Sync Word Register 2 

1 X 


1 

1 

40.00.2B 

1 

1 

RCVCTL 

1 

1 

f 

Receiver Control Reg. 

1 X 

I 

1 

1 

40.00.2D 

1 

1 

XMTCTL 

1 

1 

f 

Transmitter Contr.Reg 

1 X 

1 

1 

1 

40.00.2F 

1 

STAT 0 

1 

1 

f 

Status Register 0 

1 

1 

X 1 

1 

40.00.31 

1 

STAT 1 

1 

1 

f 

Status Register 1 

1 

1 

X 1 

1 

40.00.33 

1 

DATARG 

t 

1 

1 

f 

Data Register 

1 X 

1 

1 

1 

40.00.35 

1 

TCREG 

1 

1 

f 

Time Constant Reg. . 

I X 

1 

1 

1 

40.00.37 

1 

BRGCTL 

1 

1 

f 

Baud Rate Gen.Cnt.Reg 

1 X 

1 

1 

1 

40.00.39 

1 

1 

VECTRG 

1 

1 

0/1 

f 

1nt.Vect.Reg.(Note 2) 

1 X 

1 

1 

1 

40.00.3B 

1 


1 

1 

f 

(Note 1) 

1 X 

1 

1 

I 

40.00.3D 

1 


1 

1 

f 

(Note 1) 

1 X 

1 

1 

1 

40 00 3F 

1 


I 

1 

f 

(Note 1) 

1 X 

1 

1 

+- 






... 




—+ 


Notes: 

1 - Not used* read as ”FFH M . 

2 - Only one Vector Register* accessible through either channel. 
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c 




— 



— 



— 

+ 

1 

ADDRESS 

! 

ABBREVIATION 1 

# LINE 

1 

1 

REGISTER NAME 1 

ACCESS 

1 

1 

1 

(Hex) 

I 

1 

1 

1 


1 

1 

iREAD/!READ! 

!WRITE!ONLY! 

t. 


4». 

__ J__ 



_ _ _ __ _ 4-„ 



1 

i 


■T* 



*T* 




I 

i 

48.00.01 

1 

CMDREG ! 

2 

! 

Command Register i 

X ! 


1 

i 

48.00.03 

1 

MODECTL 1 

2 

1 

Mode Control Register! 

X I 


1 

i 

48.00.05 

1 

1NTCTL I 

2 

1 

Interr. Control Reg. ! 

X 1 


1 

i 

48.00.07 

1 

SYNC 1 1 

2 

1 

Sync Word Register 1 ! 

X ! 


1 

i 

48.00.09 

1 

1 

SYNC 2 1 

2 

1 

Sync Word Register 2 1 

X 1 


1 

i 

48.00.0B 

1 

1 

RCVCTL ! 

2 

! 

Receiver Control Reg.1 

X 1 


1 

i 

48.00.0D 

1 

1 

XMTCTL 1 

2 

I 

Transmitter Contr.Reg! 

X 1 


I 


48.00.OF 

f 

1 

STAT 0 ! 

2 

1 

Status Register 0 ; 

1 

X 

1 

i 

48.00.11 

1 

STAT 1 1 

2 

1 

Status Register 1 

! 

X 

1 

i 

48.00.13 

1 

DATARG ! 

2 

1 

Data Reg Ister 

X 1 


! 

i 

48.00.15 

1 

TCREG I 

2 

1 

Time Constant Reg. . 1 

X 1 


1 

i 

48.00.17 

1 

BRGCTL 1 

2 

1 

Baud Rate Gen.Cnt.Regl 

X 1 


1 

i 

48.00.19 

1 

VECTRG i 

2/3 

I 

Int.Vect.Reg.(Note 2)1 

X 1 


1 

i 

48.00.IB 

1 

1 

1 

2 

! 

(Note 1) .1 

X 1 


1 

i 

48.00.ID 

I 

1 

2 

f 

(Note 1) 1 

X 1 


1 

! 

48.00.IF 

1 

1 

2 

f 

(Note 1) 1 

X ! 


1 

1 

48.00.21 

1 

CMDREG ! 

3 

f 

Command Reg Ister ! 

X 1 


! 

1 

48.00.23 

1 

MODECTL 1 

3 

f 

Mode Control Register! 

X I 


1 

1 

48.00.25 

1 

1NTCTL 1 

3 

f 

Interr. Control Reg. 1 

X 1 


1 

I 

48.00.27 

1 

SYNC 1 1 

3 

f 

Sync Word Register 1 1 

X ! 


1 

1 

48.00.29 

1 

1 

SYNC 2 1 

3 

f 

Sync Word Register 2 1 

X 1 


1 

1 

48.00.2B 

! 

RCVCTL 1 

3 

r 

Receiver Control Reg.1 

X 1 


1 

1 

48.00.2D 

1 

l 

XMTCTL 1 

3 

r 

Transmitter Contr.Regl 

X 1 


1 

1 

48.00.2F 

1 

1 

STAT 0 ! 

3 

r 

Status Register 0 1 

1 

X 

1 

! 

48.00.31 

1 

STAT 1 | 

3 

r 

Status Register 1 1 

! 

X 

! 

1 

48.00.33 

1 

DATARG 1 

3 

i' 

Data Reg Ister ! 

X ! 


1 

1 

48.00.35 

1 

TCREG 1 

3 

i* 

Time Constant Reg. . 1 

X 1 


1 

I 

48.00.37 

1 

BRGCTL 1 

3 

r 

Baud Rate Gen.Cnt.Regl 

X 1 


1 

1 

48.00.39 

1 

1 

VECTRG ! 

2/3 

r 

Int.Vect.Reg.(Note 2)1 

X ! 


1 


48.00.3B 

1 

1 

1 

3 

r 

(Note 1) .1 

X 1 


1 

1 

48.00.3D 

I 

1 

1 

3 

r 

(Note 1) 

X 1 


1 

1 

+• 

48 00 3F 

1 

1 

3 

r 

(Note 1) 1 

X 1 


1 

+ 


Notes: 

1 - Not used# read as M FFH". 

2 - Only one Vector Register# accessible through either channel. 
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,-L 

ADDRESS 

I 

1 

ABBREVIATION 

1 t LINE 

1 

REGISTER NAME ! 

ACCESS 

1 

1 

(Hex) 

1 

1 

m JL m 


1 

1 

. 4 ._ _ _ 

1 

1 

_4._ 

1 READ/!READ! 
[WRITE!ONLY! 

50.00.01 

T* 

1 

CMDREG 

! 4 

1 

1 

Command Register 1 

X 

1 


1 

50.00.03 

1 

MODECTL 

1 4 

1 

Mode Control Register! 

X 

1 



50.00.05 

1 

INTCTL 

1 4 

1 

1 

Interr. Control Reg. ! 

X 

! 



50.00.07 

1 

SYNC 1 

1 4 

1 

1 

Sync Word Register 1 I 

X 

1 



50.00.09 

1 

SYNC 2 

1 4 

1 

1 

Sync Word Register 2 1 

X 

! 



50.00.OB 

1 

RCVCTL 

1 4 

I 

Receiver Control Reg.! 

X 

1 

1 



50.00.0D 

1 

XMTCTL 

! 4 

1 

1 

Transmitter Contr.Reg! 

X 

1 



50.00.OF 

1 

STAT 0 

! 4 

1 

Status Register 0 ! 


! 

X 


50.00.11 

! 

STAT 1 

1 4 

I 

Status Register 1 I 


! 

X 


50.00.13 

i 

DATARG 

! 4 

f 

Data Reg Ister 

X 

1 



50.00.15 

i 

TCREG 

! 4 

f 

Time Constant Reg. . j 

X 

I 



50.00.17 

i 

BRGCTL 

! 4 

f 

Baud Rate Gen.Cnt.Regi 

X 

I 



50.00.19 

i 

i 

VECTRG 

I 4/5 

f 

Int.Vect.Reg.(Note 2)1 

X 

1 



50.00.IB 

i 


1 4 

f 

(Note 1) .! 

X 

I 



50.00.ID 

i 


! 4 

f 

(Note 1) ! 

X 

1 



50.00.IF 

i 

i 


1 4 

1 

1 

(Note 1) j 

X 

! 



50.00.21 

i 

CMDREG 

! 5 

f 

Command Register 

X 

! 



50.00.23 

i 

MODECTL 

! 5 

f 

Mode Control Register! 

X 

! 



50.00.25 

i 

1NTCTL 

1 5 

r 

Interr. Control Reg. j 

X 

! 



50.00.27 

i 

SYNC 1 

1 5 

r 

Sync Word Register 1 1 

X 

1 



50.00.29 

i 

SYNC 2 

1 5 

r 

Sync Word Register 2 ! 

X 

1 



50.00.2B 

i 

i 

RCVCTL 

1 5 

r 

Receiver Control Reg.! 

X 

1 



50.00.2D 

i 

i 

XMTCTL 

i 5 

r 

Transmitter Contr.Reg! 

X 

1 



50.00.2F 

i 

i 

STAT 0 

! 5 

r 

Status Register 0 ! 


1 

X 


50.00.31 

i 

STAT 1 

1 5 

r 

Status Register 1 1 


I 

_x_ 


50.00.33 

! 

DATARG 

! 5 

r 

Data Reg Ister 1 

T 

! 



50.00.35 

! 

TCREG 

! 5 

r 

Time Constant Reg. . 1 

X 

I 



50.00.37 

1 

BRGCTL 

! 5 

r 

Baud Rate Gen.Cnt.Reg! 

X 

1 



50.00.39 

1 

VECTRG 

i 4/5 

i" 

Int.Vect.Reg.(Note 2)1 

X 

1 



50.00.3B 

1 

1 


1 5 

r 

(Note 1) .1 

X 

1 



50.00.3D 

I 

1 


1 5 

r 

(Note 1) 1 

X 

I 



50 00 3F 

! 


1 5 

r 

(Note 1) ! 

X 

1 


1 

'+ 


Notes: 

1 - Not used# read as "FFH”. 

2 - Only one Vector Register# accessible through either channel. 
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The line Bit Rate must be specified during the SIO Initialization 
sequence by loading an 8 bit Time Constant for every Bit Rate 
Generator. 

The following table supplies the Time Constant values for the most 
frequently line speeds: 






I 


I 

I 


1 

! 


I 

I 





ITlme con 

ITlme coni 

Divided 

ITlme 

con! 

Time conIDIvIded 

I 





I Dec Ima1 

! 

Hex. 

by 

I Dec Ima1 I 

Hex. 

I by 

! 





I (XI CK) 

I 

(XI CK) 

(XI CK) 

I (X16 

CK) I 

(X16 CK)I(X16 CK) 

I 

I 


1100000 

I 

12 

I 

OC 

4 

I N. 

A. I 

N. A. 

I N. A. 

I 

I 


I 


I 


I 




I 


I 

! 

I 


I 

76800 

I 

16 

I 

10 

4 

I 1 

I 

1 

! 4 

I 

I 


I 


I 


I 




! 


I 

I 

I 

I 

B 

1 

I 

1 

38400 

I 

I 

32 

I 

I 

20 

4 

I 2 

I 

! 

2 

I 4 

I 

I 

I 

1 

T 

I 

19200 

I 

64 

I 

40 

4 

! 4 

I 

4 

! 4 

! 

I 


I 


I 


I 




I 


I 

I 

I 


! 

9600 

I 

128 

I 

80 

4 

I 8 

I 

8 

! 4 

I 

I 


I 


l 


! 




I 


! 

I 

I 

R 

! 

4800 

I 

16 

! 

10 

64 

! 16 

I 

10 

! 4 

I 

i 

A 

! 


I 


I 




I 


! 

I 

! 

T 

! 

2400 

! 

32 

I 

20 

64 

I 32 

I 

20 

! 4 

I 

I 

E 

t 


I 


I 




I 


I 

I 

I 


I 

1200 

I 

64 

I 

40 

64 

I 4 

I 

4 

! 64 

I 

I 


I 


I 


I 




I 


I 

I 

I 


I 

600 

I 

128 

I 

80 

64 

I 8 

t 

8 

I 64 

I 

I 


I 


1 


I 




I 


I 

I 

I 


I 

300 

! 

255 

r 

FF 

64 

1 16 

I 

10 

I 64 

I 

I 


I 


I 


! 




I 


! 

I 

lote: 

N., 

A. means 

Not Appl 

Icable. 
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C v, 

iJf 

The Time Constant value given above# have been calculated In the 
following mode: 


OUTPUT (*) =_ INPUT FREQUENCY _ 

FREQUENCY (divided by selected)x(T!me Constant value In decimal) 


(*) Output Frequency of the Bit Rate Generator. Pay attention to the 
clock rateI 


The Input Frequency Is 4.9152 and the Clock Rate (xl# x16, x32* 
X64), Is settable In the bit 6 and 7 of the MODE CONTROL REGISTER. 

For further details refer to 68564 data sheet. 


( 
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1.1.3.2 ELECTRICAL INTERFACE AND MODEM SIGNALS. 

The Serial Ports use as Interface three kinds of connectors: 

LINE 0 25 pins connector with female pins; 

LINE 1 25 pins connector with female pins; 

LINE 2 15 pins connector with male pins; 

LINE 3 15 pins connector with male pins; 

LINE 4 9 pins connector with female pins; 

LINE 5 9 pins connector with female pins; 

The 25 pins connector Includes both RS-232C and RS-422A Interface 
signals. The table below shows the pin assIgnement: 


1 

IConnec. 

2 Interface Circuit Name 

2 

I Note 

i 

i 

IPIn N. 

I 


1 

2 

i 

i 

I 

I 1 

2 Cable Shield Ground 

1 

2 * $ 

i 

i 

! 2 

1 Transmitted Data 

I * 

i 

I 3 

2 Received Data 

2 * 

i 

I 4 

1 Request to Send 

I * 

2 

I 5 

2 Clear to Send 

I * 

I 

! 6 

I Data Set Ready 

I * 

2 

I 7 

I Signal Ground 

I * $ 

2 

! 8 

I Data Carrier Detect 

I * 

I 

I 9 

2 Make Busy Out 

2 * 

I 

I 10 

2 Not Used 

I * 

I 

1 11 

2 New Sync 

2 * 

2 

I 12 

2 Enable Back Static 

2 * 

I 

l 13 

2 Transmitted Data A 

2 $ 

2 

! 14 

2 Transmitted Data B 

2 $ 

2 

I 15 

2 Transmitted Clock 

I * 

I 

! 16 

2 Received Data A 

2 $ 

2 

! 17 

2 Received Clock 

2 * 

I 

I 18 

2 Local Loop Back 

I * 

2 

I 19 

I Received Data B 

I $ 

I 

I 20 

2 Data Terminal Ready 

I * 

I 

I 21 

2 Remote Loop Back 

1 * 

2 

I 22 

I Ring Indicator 

I * 

2 

2 23 

2 Data Rate Selector 

2 * 

I 

I 24 

2 Transmitted Internal Clock 

2 * 


! 25 

I 

2 Test Indicator 

2 * 
i 

I 

± 


* RS-232C Interface 
$ RS-422A Interface 


HONEYWELL CONFIDENTIAL AND PROPRIETARY 





1HONEYWELL INFORMATION! I SPEC. NO. I SHEET I REV I SION I 

I SYSTEMS ITALIA ! LINE PROCESSOR 01 II I 

I 1 P.D.D. I A78xxxxxx I 34 I DRAFT1 I 

a- <Ma»a»aa»a»a»«Biaa a* «■»•■■■«■■■ mm mm mm-mm mm mm mm mm mm 


The ENABLE BACK STATIC signal, when In the low level* allows to 
receive the external clock. 

THe 15 pins connector Includes only the RS-422A Interface signals: 


I 

IConnec. 
IPIn N. 

I 

I 

! Interface Circuit Name 

I 

1 

! 

I Note 
I 

I 

I 

I 

I 

I 

I 

I 

1 

l 

I Cable Shield Ground 

I 

I $ 

I 

I 

I 

2 

I Transmitted Data A 

! $ 

I 

I 

3 

I Not Used 

I $ 

1 

! 

4 

I Received Data A 

I $ 

I 

! 

5 

I Not Used 

! $ 

I 

I 

6 

I Received Clock A 

! $ 

I 

I 

7 

! Transmitted Clock A 

I $ 

I 

! 

8 

I Signal Ground 

! $ 

I 

I 

9 

I Transmitted Data B 

I $ 

! 

I 

10 

! Not Used 

! $ 

I 

I 

11 

I Received Data B 

I $ 

I 

! 

12 

! Not Used 

I $ 

I 

I 

13 

1 Received Clock B 

I $ 

! 

I 

14 

I Transmitted Clock B 

! $ 

! 

I 

15 

I Not Used 

I $ 

! 

The 

9 

pins connector Includes both 

the RS-232C 

and 


Interface signals. The table given below shows the pin assignment: 


I 

IConnec. 
IPIn N. 

I 

! 

I Interface Circuit Name 

I 

I 

I ! 

I Note I 

I I 

I ! 

I 


I 

! I 

I 

1 

! Cable Shield Ground 

I * $ ! 

I 

2 

1 Transmitted Data 

I * I 

I 

3 

I Received Data 

I * I 

I 

4 

I Receive Data A 

1 $ I 

I 

5 

! Receive Data B 

I $ ! 

1 

6 

I Not Used 

I * ! 

I 

7 

1 Signal Ground 

! * $ ! 

I 

8 

I Transmission Data A 

! $ ! 

I 

9 

I Transmission Data B 

! $ ! 

I 


I 

I 1 


* RS-232C Interface 
$ RS-422A Interface 
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The Interface signals are driven and received using the following 
standard packages: 


RS-232C RS-422A 

+ 1488 (Driver) + 3487 (Driver) 

+ 75154 (Receiver) t 3486 (Receiver) 

On the RS-232C and RS-422A Interfaces there Is a network which 
forces the SPACE condition on the Receive Data signal of the SIO when 
the cable Is disconnected or the terminal Is off. 
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1.1.3.3 MODEM SIGNALS 


Many modem signals are provided by the SIO# but not all. Thus 
there are three registers# two for the output# one for the Input# 
which allow the connection of the two RS-232 lines. 

MODEM REGISTER LINE 0 OUTPUT Is located at: 

Hex 70.00.0^ 

MODEM REGISTER LINE 1 OUTPUT Is located at: 

Hex 78.00.o3 

and they bring this signal: 


MSB LSB 

7 6 5 4 3 2 1 0 

! ! I ! ! ! I 1 ! 

!X!X!X!0!0!0!0!0! 
I 1 1 1 1 1 ! ! ! 


111 ! 

I ! I I 

I i i - local LOOP BACK 

III 0 —> Active 

! ! ! 1 —> No Active 

! ! I 

I i - REMOTE LOOP BACK 

! ! 0 —> No Active 

I I 1 —> Active 

! I 

j - MAKE BUSY OUT 

! 0 —> Active 

I 1 —> No Active 

- DATA RATE SELECTOR 

0 —> Active 
1 —> No Active 


NEW SYNC 
0 —> No Active 
1 —> Active 
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MODEM REGISTER LINE 0/1 INPUT Is located at: 

Hex 74.00.oJ 

and It brings this signal: 

MSB LSB 

7 6 5 4 3 2 1 0 

I I 1 ! 1 I I I ! 

I I I I I I I I I I I I I I I I I 
1 I I I I I 1 1 I 

I ! I I I I I I 

I I I I I I I I 


111! - TEST INDICATOR LINE 0 

I I I I 0 —> Active 

I I I I 1 —> No Active 

III! 

1 i i - RING INDICATOR LINE 0 

III 0 —> Active 

III 1 —> No Active 

I I I 

I 1 - DATA SET READY LINE 0 

I I 0 —> Active 

I I 1 —> No Active 

I I 

1 - NOT USED 

I 

I 

I 


TEST INDICATOR LINE 1 
0 —> Active 
1 —> No Active 

RING INDICATOR LINE 1 
0 —> Active 
1 —> No Active 

DATA SET READY LINE 1 
0 —> Active 
1 —> No Active 

NOT USED 
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1.1.4 TlMER and PARALLEL PRINTER INTERFACE 


This hardware block consists essentially of Motorola MC68230 Pl/T 
chip, which provides a programmable timer plus a versatile double 
buffered parallel Interfaces. 


a) TIMER - The Pl/T timer contains a 24-bit synchronous down counter 
that Is loaded from three 8-bit Counter Preload Registers. The 24-bit 
counter must be clocked by the output of a 5-bit (dlvIded-by-32) 
prescaler to generate periodic Interrupts, a square wave, a single 
Interrupt after a programmed time period, or It can be used for 
elapsed time misurement. 

Also, the end of count can be checked by software without Interrupt 
use. 

A register model that Includes the corresponding Register Selects Is 
shown in Fig. 1.1.4.3. For further Information refer to M 16-BIT 
MICROPROCESSOR DATA MANUAL - 1983 MOTOROLA" pag. 4-509 - 4-537. 


b) PARALLEL PRINTER INTERFACE - The Parallel Printer Interface allows 
the connection to printers with electric parallel Interface both of 
the IBM and CENTRONICS types. Fig. 1.1.4.1 shows the major block 
diagram. 

This Interface Is Implemented by mean a programmable parallel 
Interface (MC68230) plus some DRIVERS and RECEIVERS of the Low Power 
Schottky type. The dialogue with the printer must be performed 
programming the MC68230 In the following mode: 

- Port A must be set with Mode 0 and submode 01; 

- Port B must be set with Mode 0 and submode IX; 

- all pins of the Port A must be programmed In output mode to 
drive the printer data; 

- some pins of the Port B must be programmed In output mode to 
drive printer command and some ones In Input mode to receive 
printer status, as shown below: 
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Pl/T PORT B (bit Jnput/Output) 

MSB LSB 

7 6 5 4 3 2 1 0 

!!!!!!!!! 
!X!0!0!0!l!l!l!l! 
1 I 1 I 1 I 1 I I 
1111 !!! 
!!!!!!! 


I - BUSY: 

I 0 —> Active 

I 1 —> No Active 

! 

- ERROR 

0 —> No Active 
1 —> Active 


— PE (Paper Empty) 
0 —> Active 
1 —> No Active 

■- SLCT 

0 —> Active 
1 —> No Active 

-> I NIT 

0 —> No Active 
t —> Active 

-> SLCT IN 

0 —> No Active 
1 —> Active 

-> AUTO FEED XT 

0 —> No Active 
1 —> Active 


- handshake pin H4 must be used as an edge-sensitive status Input 
pin to produce an Interrupt to MC68000 when there Is the 
trailing edge of the ACKNLG signal with the meaning of character 
request. The character should be sent only If the printer Is 
ready (not busy) and no error condition Is present. 


N.B. - The write of the data register (Port A) Involve a hardware 
generation of the data STROBE signal timing without software 
management necessity (see Fig. 1.1.4.2 which shows the timings 
relevant to CENTRONICS and IBM Interfaces). 
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A register model that Includes the corresponding Register Selects 
Is shown In Fig. 1.1.4.3. For further Information refer to "16-BIT 
MICROPROCESSOR DATA MANUAL - 1983 MOTOROLA" pag. 4-509 - 4-537. 

The I/O signals are made available via a CANNON connector having 
37 paths with female pins: the connector pin out and a detailed 
description of the Interface signals are shown In table 1.1.4.1. 

The LPO board connects the printer unit via a signal cable (with 
twisted-pair and shield) 5 meters max In lenght with a 37 pin 
connector at the board unit end* and a 36 pin connector on the printer 
end. 


The bits of the Port C are used In this way: 

Pl/T PORT C • (bit Input/Output) 

MSB LSB 

7 6 5 4 3 2 1 0 

!!!!!! I I ! 

! I I I I0I0I0I0I0I0! 

1 I 1 I 1 I 1 1 I 

! ! I ! I 1 I ! 

I I 1 I I I ! I 


I - INTERRUPT TO MASTER 

I 0 —> Active 

I 1 —> No Active 

I 

- INTERRUPT TO SLAVE 

0 —> Active 
1 —> No Active 


■ MASTER PROC. HALT STATE 
0 —> No Active 
1 —> Active 

• TIMER INTERRUPT 
0 —> Active 
1 —> No Active 

■> DIAGNOSTIC INV. CHECK 
0 —> % Active 
1 —>f0Act!ve 

> PRINTER INTERRUPT 

0 —> Active 
1 —> No Active 

> PRINTER I NT. ACK. 

0 —> Active 
1 --> No Active 

> TIMER I NT. ACK. 

0—> Active 
1 —> No Active 
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Fig. 1.1.4.1 Parallel Printer Interface Block Diagram 
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! 
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! 



0-10 

us - 

—>!- 

-!< - 
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! 

1 

! 
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! 
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! 

! 
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Note 1: Max duration Is a function of the required operation. 

b) CENTRONICS Interface Timing 


Fig. 1.1.4.2 Parallel Printer Interface Timing Diagram 
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ADDRESS (Hex) 

68.00.01 
B8.00.03 
P8.00.05 
88.00.07 
68.00.09 
88.00.OB 
88.00.0D 
88.00.OF 
68 . 00.11 
B8.00.13 
88.00.15 
B8.00.17 
B8.00.19 

68.00.IB 
138.00. ID 
88.00.IF 
138.00.21 

’ 88.00.23 
G8.00.25 
68.00.27 

08.00.29 

O8.00.2B 
68.00.2D 
88.00.2F 

68.00.31 

88.00.33 

68.00.35 * 
68.00.37 
68.00.39 
88.00.3B ' 

68.00.3D 
08.OO.3F 


7 

6 

5 

4 

3 

2 

1 

0 

Port Mode 

H34 

HI2 

HA 

M3 

H2 

mm 

Control 

Enable 

Enable 

Son vc 

Sense 

Sense 

m i 

IBS 

SVCRO 

Interrupt 

— 

IM 

Select 

FFS 

j Priority Control 

Bit 

B<t 

Bit 

EB 

1 8it 

Bit 

Bit 

Bit 

7 

6 

5 

wm 

IWmM 

2 

1 

0 

Bit 

Bit 

Bit 

EB 

1 Bit 

Bit 

Bit 

Bit 

7 

6 

5 

wm 

\mtm 

2 

1 

0 

Bit 

Bit 

Bit 

Efl 

1 Bit 

Bit 

Bit 

Bit 

7 

6 

5 

wm 


2 

1 

0 

j Interrupt Vector Number 

• 

♦ 






H2 

HI 

HI 

Port A 

H2 Control 

Int 

SVCRO 

Stat 

Submode 




Enable 

Enable 

Ctrl 

T 

1 





H4 

H3 

H3 

Port B 

H4 Control 

Int 

SVCRO 

Stat 

Submodc 




Enable 

Enable 

Ctd 

Bit 

KB 

8*t 

EB 

1 Bit 

Bit 

Bit 

Bit 

7 

wm 


Efl 


2 

1 

0 

e.i 

■ 

B.t 

EB 

1 8«t 

e.i 

8«t 

Bit 

7 

m 

5 

Efl 

;Kn 

7 

1 

0 

Bn 

B.s 

Bit 

ftlMftl 

1 Bit 


Bit 

Bit 

7 

6 

5 

Efl 


EflU 

1 

0 

■ESI 

B.t 

B.t 

El 

1 Bit 

8<t 

Bit 

Bn 

in 

6 

5 

■Efl 


2 

1 

0 

IE8I 

8<t 

Bit 

'Efl 

8.t 

Bit 

Bit 

Bit 

Ini 


5 

wm 

3 

? 

1 

0 

H4 

Level 

H3 

Level 

H2 

level 

HI 

Level 

H4S 

H3S 

H2S 

HIS 

• 

• 

• 

• 

• 

♦ 

• 

« 

• 

• 

« 

• 

♦ 

• 

« 

• 

1 TOUT/1 IAC< 

ZO 

* 

Clock 

\ 


Control 


Ctrl 


Control 

EHHI 

Bit 

Bit 

Bit 

Efim 

Bit 

8u 

Bit 

Bit 

7 

6 

5 

WOm 

3 

2 

1 

0 

* 

• 

• 

• 

• 

• 

• 

4ft 

Bit 

Bit 

mm 

Bit 

Bit 

Bit 

Bit 

Bit 

23 

22 

wm 

20 

19 

18 

17 

16 

Bit 

e«t 

Bit 

Bit 

8 it 

Bit 

Bit 

Bit 

15 

14 

13 

12 

11 

10 

9 

8 

8it 

Bit 

Bit 

EB 

Bit 

Bit 

Bit 

Bit 

7 

6 

5 

HE; 

3 

2 

1 

0 

4ft 

• 

• 

• 

♦ 

• 

• 

• 

Bit 

Bit 

19 

Bit 

Bit 

Bit 

Bit 

Bit 

23 

22 

Efl 

20 

19 

18 

17 

. 16 

8i( 

Bit . 

8k 

8it 

8it 

tin 

Bit 

6<t 

15 

14 

13 

12 

11 

10 

9 

8 

8.t 

B.t 

Bit 

EB 

Bn 

Bit 

Bit 

Bit 

7 

6 

5 

WtM 

3 

2 

1 

0 

m 

• 

m 

wm 

• 

• 

• 

ZOS 

♦ 

♦ 

«■ 

• 

« 

4k 

• 

• 

• 

a 

♦ 

• 

• 

• 

« 


• 

• 

♦ 

• 

«* 

• 

♦ 

• 

• 

• 

4k 

• 

♦ 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

♦ 


(*) - Unused* read as zero. 
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Port General I 

Control Register ■ 

Port Service ! 

Request Register j 

Port A Oaca j 

Oirection Register j 

Port 8 Oata 
Oirection Register 

Port C Oata 
Oirection Register 

Port Interrupt 
Vector Register 

Port A Control 
Register 

Port B Control 
. R«g*ster 

Port A Oata 
Register 

Port B Oata 
Register 

Port A Alternate 
Register 

Port 8 Alternate 
Register 

Port C Oata 
Register 

Port Status 
Register 
(nuttl 
(null) 

Timer Control 
Register 

Timer Interrupt 
Vector Register 

(null) 

Counter Preload 
Register (High) 

(Mid) 

(Low) 

(nulU 

i 

Count Register : 
(High) 

(Mid) 

(Cowl 

Timer Status 

Register 

(nuttl 

(nuttl 

(nuttl 

(nuttl 

(nuttl ! 


Fig. 1.1.4.3 MC68230 Register Mode! 


HONEYWELL CONFIDENTIAL AND PROPRIETARY 



























































































































T————————-— ——-r———————————————-j-—— —— ,--— » 

IHONEYWELL INFORMATION! I SPEC. NO. I SHEET I REV ISI ON 1 

I SYSTEMS ITALIA I LINE PROCESSOR 01 II I 

I I P.D.D. I A78xxxxxx I 44 I DRAFT1 I 

+ - + - + - + - + - + 


Table 1.1.4.1 Parallel-Printer Connector Pin Assignment and 
Interface Signal Description 


! 



! 

I 

I 

ISignal 

I Signal 

I Source 

! Description 

I 

IPIn N. 
I 

1 Name 

! 

! 

1 

1 

I 

1 

I 

I 

1 

1 STROBE 

1 

! HOST 

! 

I Data sampling strobe: It clocks data 

! 

! 

I 



! 

I lines Into the printer Interface logic. 

1 

I 



I 

! The signal level Is normally HIGH; 

! 

! 



I 

I write-out of data Is performed at the 

1 

I 



1 

I LOW level of this signal. STROBE pulse 

! 

! 



I 

! width requirements are shown In Fig. 

! 

! 



1 

! 1.9.5.2 for IBM and CENTRONICS Inter- 

1 

! 

1 



! 

! 

! faces. 

! 

! 

I 

! 



! 

I 0 

! 

! 

2 

! DATAO 

1 HOST 

1 * Least Significant Bit (2 ) 

I 

! 

I 



1 

! 

! 



I 


! 

I 

3 

! DATA1 

! HOST 

I 

1 

! 



I 

! 

! 

! 



! 

! 

I 

! 

4 

1 DATA2 

I HOST 

1 These signals represent the character 

I 

I 



1 

! to be printed or the control code to 

! 

! 



I 

I be executed by the printer: normally* 

1 

I 

5 

1 DATA3 

I HOST 

I these Informations are given In ASCI 1 

! 

! 



I 

_l code. Each signal Is at HIGH level 

I 

1 



l 

I when data Is logical ”1” and LOW when 

I 

I 

6 

1 DATA4 

I HOST 

I logical "0". Data Set-up and Data Hold 

1 

I 



I 

I Times requirements are shown In Fig. 

I 

! 



I 

"I 1.9.5.2 for IBM and CENTRONICS Inter- 

1 

I 

7 

! DATA5 

1 HOST 

I faces. 

I 

! 



I 

! 

1 

! 



I 

! 

! 

t 

8 

I DATA6 

I HOST 

! 

! 

! 



1 

! 

! 

1 



! 

I 7 

! 

I 

! 

9 

1 DATA7 

! HOST 
! 

! * Most Significant Bit (2 ) 

I 

I 

I 

! 

! 

10 

I ACKNLG 

! 

I PRINTER 

! 

! Active LOW pulse. It Indicates that 

! 

I 

! 



! 

I the data has been loaded Into the buf- 

! 

! 



I 

I fer or the command has been executed 

I 

! 



! 

! and that the printer Is ready to ac- 

I 

! 



I 

I cept other data. In Fig. 1.9.5.2 are 

! 

! 



I 

I shown timing consideration for IBM and 

! 

! 



! 

! CENTRONICS Interfaces. 

I 

! 



! 

! 

! 
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Table 1.1.4.1 Para 11eI-PrIn+er Connector Pin Assignment and 
Interface Signal Description (Cont’d.) 


Signall Signal 
Pin N.I Name 


Source 


Description 


11 ! BUSY 


PRINTER 


Active HIGH level. It Indicates the 
printer Is not ready to accept any 
data or control code. It Is high In 
the following cases; 


- During data entry; 

- During printing operation; 

- When the printer Is In OFF-LINE (or 
LOCAL) state; 


and* only for CENTRONICS Interface* In 
these other cases: 


- As long as the INIT signal Is LOW; 

- When the printer is In STAND-BY sta¬ 
tus; In this case It will anyway 
accept XON and DEL codes; 


! and* only for IBM Interface* In this 
! other case; 


- During printer error status. 

Timing considerations about BUSY si¬ 
gnal are shown In Fig. 1.9.5.2 for 
both Interfaces. 



PRINTER 


PE (Paper Empty) Is active at HIGH le¬ 
vel; It Indicates that the printer Is 
out of paper. 


13 


SLCT 


PRINTER 


SLCT (Select) signal Is active at HIGH 
level; It indicates that the printer 
Is in the selected state* I.e. Is In 
READY state. 
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Table 1.1.4.1 Parallel-Printer Connector Pin Assignment and 
Interface Signal Description (Cont'd.) 


Signal! Signal 
Pin N.I Name 


Source 


Description 


14 


AUTO 
FEED XT 


HOST 


This signal Is applicable only for IBM 
Interface. When this signal Is driven 
at LOW level# the paper Is automati¬ 
cally fed one line after printing. 


32 


I NIT 


HOST 


For the CENTRONjCS_Interfaces this si¬ 
gnal Is named PRIME and a LOW level on 
this line causes the output signal 
BUSY to go high for as long as the 
I NIT signal Is low. 


For the IBM Interface# when the level 
of this signal becomes LOW the printer 
Is reset to Its Initial state and the 
printer buffer Is cleared. This signal 
Is normally at HIGH level# and Its 
pulse width must be more than 50 us at 
the receiving terminal. 


33 


ERROR 


PRINTER 


This line Is named FAULT for the CEN¬ 
TRONICS Interface. The level of this 
signal becomes LOW when the printer 
Is In: 


- PAPER END state; 

- OFF LINE state; 


- Error state. 


37 


SLOT IN 


HOST 


This signal Is applicable only for IBM 
Interface. Data entry to the printer 
is possible only when the level of 
this signal Is LOW. 
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Table 1.1.4.1 Parallel-Printer Connector Pin Assignment and 
Interface Signal Description (Cont’d.) 


! 

I 

I 

I 

! 

ISIgnal 

I 

Signal I Source I Description 

I 

IPln N. 

I 

Name I 

I 

I 

I 

l 

I 

! 

I 

! 

I 

I 

I 

! 

116-19 

I 

GND I 

- I Logic GND level. 

I 

120-21 

I 

I 


I 

122-23 

1 



I 

124-25 

I 

I 

! 

! 

126-27 

I 

! 

I 

I 

128-29 

! 

I 

I 

! 

130-31 

I 

I 

I 

I 

134 

I 

I 


I 

I 

I 

I 

I 

I 

I 

1 

I 

! 

1 

115-18 

I 

R.F.U. I 

- I Pins not used. 

I 

135-36 

! 

I 

! 

! 

I 

f 

I 

I 

I 

I 

I 

I 

I 

I 

I 17 

I 

I 

ZVPOO I 

I 

- I Safety Ground. 

I 

I 

I 
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1.1.5 VME BUS INTERRUPTER LOGIC (BIL) 

The VME Bus Interrupter Logic allows to generate Interrupts to the VME 
bus on any of the seven levels and supplies an 8-bit vector during 
Interrupt acknowledge cycle. Besides It handles the daisy-chain 
configuration. 

The heart of this logic Is the SIGNETICS 68154 Interrupt Generator 
(IGOR), that provides this Interface between an Interrupting device 
and the VME Bus. 

Inside It has two registers: 

- the INTERRUPT VECTOR REGISTER R0 ( located at Hex E8.00.01 ) 

- the INTERRUPT REQUEST REGISTER R1 ( located at Hex E8.00.05 ) 

The local processor writes the Interrupt vector register to enable 
Interrupts and to program the high order bits of the Interrupt vector 
on any Interrupt request level of the VME Bus. 

The R0 register has this layout: 

MSB LSB 

7 6 5 4 5 2 1 

II I I ! I I I 

I I I 1 I I I I 

I 1 I 1 I I I I 

I I I I I I I 

I I I I I I 1 


I - ENABLE INTERRUPT 

I 0 —> No active 

I 1 —> Active 

I 

I-- CLEAR INTERRUPT REQUEST 

0 —> No active 
1 —> Active 


HIGH ORDER BITS OF 
INTERRUPT VECTOR 
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The R1 register has this layout: 


* Register layout: 

MSB LSB 

7 6 5 4 3 2 1 

I I ! I I I I 1 4 ,^ ] 

III!!!!! K> 

I 1 I I I I ! I 'Sfe ! 

!!!!!!! ^ ^ 

!!!!!! -> IRQ1: 

!!!!!! 0 --> No Active 

!!!!!! 1 —> Active 

!!!!!! 

! ! ! ! ! -> IRQ2: 

! ! ! ! I 0 —> No Active 

I ! I ! ! 1 —> Active 

! ! ! ! ! 

! ! ! ! -> IRQ3: 

! ! ! ! 0 —> No Active 

! ! ! ! 1 —> Active 

! ! I ! 

I i i -> | RQ4: 

! ! I 0 —> No Active 

! ! ! 1 —> Active 

! ! ! 

I i -> |RQ5: 

! ! 0 —> No Active 

! ! 1 —> Active 

! ! 

I -> |RQ6: 

! 0 —> No Active 

! 1 —> Active 

! 

1-> |RQ7; 

0 —> No Active 
1 —> Active 


The 7/6/5/4/3 bits of the Interrupt vector register plus the A3 
A2 A1 address bits of the VME Bus form the Interrupt vector register 
passed during an Interrupt acknowledge cycle. 

Writing a 1 to bit 2 of the RO register are reset all Interrupt 
levels In the Interrupt request register. Bit 2 will always be read as 
0 . 


Setting bit 1 of RO all Interrupt levels are enabled. 
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Any Number ( up to seven ) of Interrupt request can be generated 
In single access of R1 but they are not stackable on the same level. 
To generate another Interrupt request on a level currently asserted# 
the user must watt until that level has been acknowledge. During an 
Interrupt acknowledge cycle the corresponding bit of the Interrupt 
level will automatically cleared by the device. 

Refers to the SIgnetIcs SCB68154 data sheet on SIgnetIcs book 
(January 1986 pages 2-358 2-368). 
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1.1.6 ATTENTION LOGIC AND SYSTEM FAIL DETECTION 


The Attention Logic allows to generate Interrupts to the MC68000 
from System’s CPU and supplies an 8-bit vector# loaded by the 
Interrupting device, during Interrupt acknowledge cycle. 

Below are shown the registers layouts and access mode of this logic: 


- ATTENTION INTERRUPT REGISTER: 

* Write/Read 8 bit register. 

* Access mode: 

ADDRESS: F8.00.00 Hex. 
Read/Write UPPER DATA BYTE. 
TAS. 


* Register layout: 


MSB 

7 6 5 4 

! I I I ! 

I ! ! IX! 

111 !_I 

1 1 1 1 

1 1 1 1 

1 1 1 1 

1111 
1 1 1 1 

1 1 1 1 

I 1 1 1 

1 1 1 1 

1 1 1 1 

1 1 1 

1 1 1 

I 1 - 

1 1 

! - 

1 

l 

1 


LSB 

5 2 10 

111 ! 
X 1 X 1 X 1 X ! 
111! 
111 ! 
11 ! 

! I 1 

1 1 - 

1 1 

1 - 

1 


■> NOT USED 

> NOT USED 
•> NOT USED 
■> NOT USED 

> NOT USED 

> READ SYSFAIL F/F 

> INTERRUPT: 

0 —> No Active 
1 —> Active 

> BUSY: 

0 —> Free 
1 —> Busy 
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- ATTENTION VECTOR REGISTER 

* Write/Read 8 bit register. 

* Access mode: 

ADDRESS: F8.00.01 Hex; 
Write/Read LOWER DATA BYTE. 

* Register layout: 

MSB LSB 

7 6 5 4 5 2 1 0 

!!!!!!!!! 
!!!!!!!!! 
!!!!!!!!! 


The Informations contained In these registers can be also supplied 
at word lenght. 

It Is possible to give only one Interrupt at a time to the 68000 
LP0 CPU, setting the bit SIX after having checked with the TAS 
Instruction, the 7 bit (BUSY) of the Interrupt Register that no one 
else Interrupt Is active. 

The reset of the Interrupt Register is made by software control 
accessing to the Interrupt register. 

The system fail condition is detectable In the bit 5 of the 
ATTENTION INTERRUPT REGISTER. The software running in the SGM2 CPU can 
know which LP0 board In the VME Bus Is In the system fall condition. 
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1.1.7 PROCESSOR NUMBER AND BOARD TYPE DETECTION 


There Is a register loacated at Hex A8.00.00 where Is possible to 
know some Information about the board: 

- In which slot of the SGM2 VME Bus the LPO board was Inserted; 

- the type of the board Inserted (SPO or LPO); 

- testing envlroment; 

The layout of this register Is: 


MSB LSB 

7 6 5 4 3 2 1 0 

! ! I ! I ! ! 1 1 

! I I 1 I ! ! ! ! 

III!!!!!! 


I ! I ! ! ! I 1 

!!!!!!!! 

!!!!!!! > ALWAYS 0 

lit!!!! 

!!!!!! -! 

!!!!!! ! SPO / LPO BITS 

! ! ! ! I i-1 000 = SPO 

! ! ! ! ! ! Ill = LPO 

j ! 1 ! -1 

I ! 1 ! 

I j j -> PROCESSOR NUMBER (bit 2) 

! 1 ! 

I j -> PROCESSOR NUMBER (bit 1) 

! ! 

I -> PROCESSOR NUMBER (bit 0) 

j-> LBT PRESENT 

FACTORY SIGNAL 
ALWAYS 1 OUT OF TEST 


b b • £ J . o o . o o 
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The table below describes the VME bus addressing space of each 
board with the processor number bits equal to: 


6 5 4 


! 

0 ! 


1 


0 


1 


0 


1 


0 ! 


1 



PROCESSOR NUMBER 0 - LPO 

PROCESSOR NUMBER 1 - LPO 

PROCESSOR NUMBER 2 - LPO 

PROCESSOR NUMBER 3 - LPO 

PROCESSOR NUMBER 4 - LPO 

PROCESSOR NUMBER 5 - LPO 

PROCESSOR NUMBER 6 - LPO 

PROCESSOR NUMBER 7 - LPO 


located at Hex 56.00.00.00 
(VME BUS ADDRESSING SPACE) 

located at Hex 56.40.00.00 
(VME BUS ADDRESSING SPACE) 

located at Hex 56.80.00.00 
(VME BUS ADDRESSING SPACE) 

located at Hex 56.CO.00.00 
(VME BUS ADDRESSING SPACE) 

located at Hex 57.00.00.00 
(VME BUS ADDRESSING SPACE) 

located at Hex 57.40.00.00 
(VME BUS ADDRESSING SPACE) 

located at Hex 57.80.00.00 
(VME BUS ADDRESSING SPACE) 

located at Hex 57.CO.00.00 
(VME BUS ADDRESSING SPACE) 
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2 DMA EMULATOR INTERFACE 


The Interface model of the DMA Is located In the I/O memory and 
consists of the following four entries: 

The first Is the COMMAND LIST: 

- buffer address (4 bytes): BFADR - set by MASTER 

- actual data lenght (2 bytes):ADLL - RX: set by DMA 

TX: set by MASTER 

- buffer size (2 bytes) : BFSZ - set by MASTER 

- FU (1 byte) 

- command list flag (1 byte): CLFLG 

blt(O) = 1 intermediate command list 
= 0 last command 11st 
set by MASTER 

blt(1) = 1 command list already executed 
set by DMA after I NT.. 
reset by MASTER 


The second part Is the RX/TX COMMON AREA and consists: 

- driver type (1 byte): DRTYP 

value: 

VIP Hex 04 
BSC Hex 08 
SNA Hex 09 
X25 Hex 0A 

- device status (1 byte): DVSTUS 

value: 

opened Hex 01 
closed Hex 00 

set by MASTER 

- mode control register (1 byte): MDCTL 

bft(0) = 1 COMPLEX MODE 

bit(l) = 1 ONE SHOT MODE 

These flag are set by MASTER at the open time; 
these status Is kept until the close Is 
requested. 
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The third section Is the RX service area: 

- Rx control table address (4 bytes): RXCTLA 

set by MASTER 

- FU (1 byte) 

- Rx command (1 byte): RXCMND 

blt(O) = 1 start RX DMA 
set by MASTER 

blt(7) = 1 command request 
set by MASTER 

set by DMA after read command 

- FU (1 byte) 

- RX error status (1 byte): RXERR 

- RX current command list pointer(4 bytes): RXCMPT 

used by DMA 

- FU (4 BYTES) 

The fourth group Is the TX SERVICE AREA: 

- TX control table address(4 bytes): TXCTLA 

- FU (1 byte) 

- TX command (1 byte): TXCMND 

- FU (1 byte) 

- TX error status (1 byte):TXERR 

- TX current command list address (4 bytes): TXCMPT 

- TX current data counter (2 bytes): TXDTCNT 

- FU (2 bytes) 
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3. VME BUS PIN ASSIGNMENT 


(*) - Signal low level active 


1 

1 

I 

X__ 

_ X 

VMEbus J1/P1 PIN 

__X _ 

ASSIGNMEMENT (ROW A) 

I PIN 

1 

1 

1 SIGNAL 

1 

DESIGN NAME I 

STANDARD VME MNEMONIC 


I NAME 


1 

1 

1 

A 1 1 

VDAT00+00 

I 

1 

DOO 

1 

A 2 1 

VDAT01+00 

1 

D01 

1 

A 3 1 

VDAT02+00 

1 

D02 

I 

A 4 1 

VDAT03+00 

1 

1 

D03 

I 

A 5 1 

VDAT04+00 

1 

DO 4 

1 

A 6 1 

VDAT05+00 

1 

1 

DO 5 

I 

A 7 1 

VDAT06+00 

1 

1 

D06 

1 

A 8 1 

VDAT07+00 

1 

DO 7 

1 

A 9 1 

ZGND 

i 

i 

GND 

1 

A10 1 

VSYCLK+00 

l 

SYSCLK 

1 

All 1 

ZGND 

i 

i 

GND 

1 

A12 1 

VDSTB1-00 

i 

i 

DS1* 

1 

A13 1 

VDSTB0-00 

1 

DSO* 

1 

A14 1 

VWRITE-00 


WRITE* 

1 

A15 1 

ZGND 

l 

GND 

1 

A16 I 

VDTACK-00 

l 

DTACK* 

1 

A17 1 

ZGND 

i 

i 

GND 

1 

A18 1 

VADSTB-00 

l 

AS* 

1 

A19 1 

ZGND 

1 

GND 

1 

A20 1 

V1NACK-00 

l 

1ACK* 

1 

A21 1 

VIACKI-00 

I 

1 ACK 1N* 

1 

A22 1 

V1ACKO-OO 

1 

1ACKOUT* 

1 

A23 1 

VADMD4+00 

l 

AM4 

1 

A24 1 

VADDO7+00 

I 

A07 

1 

A25 1 

VADD06+00 

i 

AO 6 

1 

A26 1 

VADD05+00 

l 

AO 5 

1 

A27 1 

VADD04+00 

l 

AO 4 

1 

A28 1 

VADD03+00 

I 

A03 

1 

A29 1 

VADD02+00 

l 

A02 

1 

A30 1 

VADD01+00 

l 

A01 

1 

A31 1 

ZVN12 

l 

-12 V 

1 

1 

+- 

A32 1 

1 

ZVP05 

l 

1 

+5 V 


+ 


+ 


I 

I 


I 

I 


I 


I 

I 


I 


I 


I 

1 


I 

I 

+ 


CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
AND STANDARD VME MNEMONIC (Cont.) 
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_ JL 
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i 

| 



1 

I 

1 

VMEbus J1/P 1 

1 PIN ASSIGNMEMENT (ROW B) 

I 

1 

1 

i 

-I _ 4. 

_L 

1 





1 PIN 1 



1 

1 1 

SIGNAL DESIGN NAME 

STANDARD VME MNEMONIC 

1 

1 NAME 1 



1 

+ I 



___ __ J. 

T 1 

I 1 



I 

1 1 

1 B 1 1 


BBSY* 

1 

1 

1 B 2 1 


BCLR* 

1 

i B 3 1 


ACFAIL* 

1 

1 B 4 1 

SBG0CC-00 

BGO1N* 

1 

! B 5 1 

SBG0CC-00 

BGOOUT* 

1 

1 B 6 1 

SBG1CC-00 

BG11N* 

1 

1 B 7 1 

SBG1CC-00 

BGIOUT* 

1 

1 B 8 1 

SBG2CC-00 

BG2IN* 

1 

1 B 9 1 

SBG2CC-00 

BG20UT* 

1 

1 BIO 1 

SBG3CC-00 

BG31N* 

1 

1 B11 I 

SBG3CC-00 

BG30UT* 

1 

1 B12 1 


BRO* 

1 

1 B13 1 


BR1* 

1 

1 B14 1 


BR2* 

1 

1 B15 1 


BR3* 

1 

1 B16 1 

VADMDO+OO 

AMO 

1 

1 B17 1 

VADMD1+00 

AMI 

1 

1 B18 1 


AM2 

1 

I B19 1 

VADMD3+00 

AM3 

1 

1 B20 ! 

ZGND 

GND 

1 

1 B21 1 


SERCLK CD 

1 

1 B22 1 


SERDAT (1) 

1 

1 B23 I 

ZGND 

GND 

1 

1 B24 1 

V1NRQ7-00 

1RQ7* 

1 

1 B25 1 

V1NRQ6-00 

1 RQ6* 

1 

1 B26 1 

V1NRQ5-00 

IRQ5* 

1 

I B27 1 

V1NRQ4-00 

IRQ4* 

1 

1 B28 I 

V1NRQ3-00 

IRQ3* 

1 

1 B29 1 

V1NRQ2-00 

1RQ2* 

1 

1 B30 1 

VINRQ1-00 

1RQ1* 

1 

1 B31 1 

ZVP5SB 

+ 5 V STDBY 

1 

1 B32 1 

i 1 

ZVP05 

+ 5 V 

I 

1 

i i 

+- 



1 

-+ 


CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
AND STANDARD VME MNEMONIC (Cont.) 


NOTE: 

(1) SERCLK and SERDAT represent provision for a special serial 
communication bus protocol still being finalized 
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VMEbus J1/P1 PIN ASSIGNMEMENT (ROW C) 


+ 

i 

i 

i 

-+ 


PIN 

NAME 

1 

1 

1 

_ 1 . 

SIGNAL DESIGN NAME 

STANDARD VME MNEMONIC 

I 

1 

1 

a. 

C 1 

1 " 
1 

1 

VDAT08+00 

D08 

I 

l 

C 2 

1 

VDAT09+00 

D09 

1 

1 

C 3 

I 

VDATIO+OO 

DIO 

l 

C 4 

1 

VDAT11+00 

Dll 

l 

C 5 

1 

VDAT12+00 

D12 

l 

C 6 

1 

VDAT13+00 

D13 

l 

C 7 

1 

VDAT14+00 

D14 

l 

C 8 

1 

1 

VDAT15+00 

D15 

1 

C 9 

1 

ZGND 

GND 

l 

CIO 

1 

1 

VSYFAL-00 

SYSFAIL* 

1 

C11 

1 

VBUERR-00 

BERR* 

i 

Cl 2 

1 

VSYRES-00 

SYSRESET* 

1 

Cl 3 

1 

VLWORD-00 

LWORD* 

l 

Cl 4 

1 

VADMD5+00 

AM5 

l 

Cl 5 

1 

VADD23+00 

A23 

1 

Cl 6 

1 

1 

VADD22+00 

A22 

l 

Cl 7 

1 

VADD21+00 

A21 

1 

Cl 8 

1 

VADD20+00 

A20 

i 

i 

Cl 9 

1 

VADD19+00 

A19 

1 

C20 

1 

VADD18+00 

A18 

1 

C21 

1 

VADD17+00 

A17 

l 

C22 

1 

VADD16+00 

A16 

r 

i 

C23 

1 

VADD15+00 

A15 

i 

C24 

1 

VADD14+00 

A14 

i 

C25 

1 

VADD13+00 

A13 

i 

C26 

1 

VADD12+00 

A12 

i 

C27 

1 

VADD11+00 

All 

i 

C28 

1 

VADD10+00 

A10 

i 

C29 

1 

VADD09+00 

A09 

i 

C30 

1 

VADD08+00 

A08 

i 

C31 

1 

ZVP12 

+ 12 V 

i 

C32 

1 

ZVP05 

+ 5 V 

i 


CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
AND STANDARD VME MNEMONIC (Cont.) 
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1 ---—+-—----+-+ 

!HONEYWELL INFORMATION! I SPEC. NO. I SHEET !REV ISI ON I 

I SYSTEMS ITALIA I LINE PROCESSOR 0 i II I 

I I P.D.D. I A78xxxxxx I 60 I DRAFT1 I 

+-+-+-h--+--—+ 


+- 

1 







1 

1 

1 


VMEbus 

J2/P2 PIN 

ASSIGNMEMENT (ROW A) 

1 

-4-ii 

- — — _1_ 


_ J _ 




T* 







I 

PIN 1 


1 




1 

1 SIGNAL DESIGN NAME 1 

STANDARD 

VME MNEMONIC 

1 

1, 

NAME 1 


1 

1 




1 

1 


1 — — 
1 




1 

I 

A 1 1 


I 

1 

1 

USER 

I/O 


1 

A 2 1 

ZGND 

1 

USER 

I/O 

(GND) 

1 

1 

A 3 1 


I 

USER 

I/O 


1 

A 4 1 


1 

USER 

I/O 


1 

A 5 I 


1 

USER 

I/O 


1 

A 6 I 


1 

USER 

I/O 


1 

A 7 1 


1 

USER 

I/O 

(GND) 

1 

A 8 I 


1 

USER 

I/O 


1 

A 9 1 


1 

1 

USER 

I/O 


1 

A10 1 


1 

USER 

I/O 


I 

All 1 


1 

USER 

I/O 


1 

A12 1 


1 

USER 

I/O 


1 

A13 1 

ZVP05 

I 

USER 

I/O 

(+5 V) 

1 

A14 1 


1 

USER 

I/O 


1 

A15 1 


I 

USER 

I/O 


1 

A16 1 


1 

USER 

I/O 


1 

A17 1 


1 

USER 

I/O 


1 

A18 1 

VPNUMO+OO 

1 

USER 

I/O 

(PROCESSOR NUMBER) 

1 

A19 1 

VPNUM1+00 

1 

USER 

I/O 

(PROCESSOR NUMBER) 

I 

A20 I 

VPNUM2+00 

1 

USER 

I/O 

(PROCESSOR NUMBER) 

1 

A21 1 


1 

1 

USER 

I/O 


1 

A22 1 

ZGND 

1 

USER 

I/O 

(GND) 

1 

A23 1 


1 

USER 

I/O 


1 

A24 1 

ZGND 

1 

USER 

I/O 

(GND) 

1 

A25 1 


1 

USER 

I/O 


1 

A26 1 


1 

USER 

I/O 


1 

A27 I 


1 

USER 

I/O 


1 

A28 1 


1 

USER 

I/O 


1 

A29 1 

ZVP05 

1 

USER 

I/O 

(+5 V) 

1 

A30 1 

ZVP05 

1 

USER 

I/O 

(+5 V) 

1 

A31 1 

ZGND 

1 

USER 

I/O 

(GND) 

1 

l 

A32 1 

l 

ZGND 

1 

1 

USER 

I/O 

(GND) 

I 

+- 

i 


1 

_ _ 




CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
AND STANDARD VME MNEMONIC (Cont.) 
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IHONEYWELL INFORMATION! I SPEC. NO. I SHEET IREVISIONI 

I SYSTEMS ITALIA I LINE PROCESSOR 0 I II I 

1 I P.D.D. I A78xxxxxx I 61 I DRAFT1 I 

H--»-+-+--4-+ 


VMEbus J2/P2 PIN ASS 16NMEMENT (ROW B) 


PIN 1 

1 SIGNAL DESIGN NAME 

NAME 1 

1 

h- 

STANDARD VME MNEMONIC 

I 

B 1 1 

ZVP05 

+ 5 V 

B 2 1 

ZGND 

GND 

B 3 1 

VRESERVD+01 

RESERVED 

B 4 1 

VADD24+00 

A24 

B 5 1 

VADD25+00 

A25 

B 6 1 

VADD26+00 

A26 

B 7 1 

VADD27+00 

A27 

B 8 1 

VADD28+00 

A28 

B 9 1 

VADD29+00 

A29 

BIO 1 

VADD30+00 

A30 

B11 1 

VADD31+00 

A31 

B12 1 

ZGND 

GND 

B13 1 

ZVP05 

+5 V 

B14 I 


D16 

B15 1 


D17 

B16 1 


D18 

B17 1 


D19 

B18 I 


D20 

B19 1 


D21 

B20 1 


D22 

B21 1 


D23 

B22 1 

ZGND 

GND 

B23 1 


D24 

B24 1 


D25 

B25 1 


D26 

B26 1 


D27 

B27 1 


D28 

B28 1 


D29 

B29 1 


D30 

B30 1 


D31 

B31 1 

ZGND 

GND 

B32 1 

1 

ZVP05 

+5 V 

1 


CROSS-REFERENCE BETWEEN VME SIGNAL DESIGN NAMES 
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IHONEYWELL INFORMATION! I SPEC. NO. I SHEET I REV I SION I 

I SYSTEMS ITALIA I LINE PROCESSOR 01 II I 

I I P.D.D. I A78xxxxxx I 62 I DRAFT1 I 

H-+-+-+-+-+ 

H-— + 


VMEbus J2/P2 PIN ASSIGNMEMENT (ROW C) 


H-+-+-+ 


1 

PIN 1 


1 




1 

1 

1 SIGNAL DESIGN 

NAME 1 

STANDARD 

VME MNEMONIC 

1 

1 

NAME 1 


1 




1 

4.. 



1 - 





1 

1 


* 

1 




1 

1 

1 

C 1 1 


1 

1 

USER 

I/O 


I 

1 

1 

C 2 1 

ZGND 

1 

USER 

I/O 

(GND) 

1 

1 

C 3 1 


1 

USER 

I/O 


1 

1 

C 4 1 


1 

USER 

I/O 


1 

1 

1 

C 5 1 


1 

1 

USER 

I/O 


1 

1 

C 6 1 


1 

USER 

I/O 


1 

1 

C 7 1 


1 

USER 

I/O 


1 

1 

C 8 1 


1 

USER 

I/O 


1 

1 

1 

C 9 1 


1 

USER 

I/O 


l 

1 

CIO 1 


1 

USER 

I/O 


1 

1 

1 

C11 1 


1 

USER 

I/O 


1 

1 

Cl 2 1 


1 

USER 

I/O 


1 

1 

1 

Cl 3 1 

ZVP05 

1 

1 

USER 

I/O 

(+5 V) 

1 

1 

Cl 4 I 


1 

USER 

I/O 


1 

1 

Cl 5 1 


1 

USER 

I/O 


1 

1 

Cl 6 1 


1 

USER 

I/O 


1 

! 

Cl 7 1 


1 

USER 

I/O 


I 

i 

Cl 8 1 


1 

USER 

I/O 


! 

i 

i 

Cl 9 1 


I 

USER 

I/O 


1 

i 

C20 I 


1 

USER 

I/O 


1 

i 

C21 1 


1 

1 

USER 

I/O 


f 

1 

i 

C22 1 

ZGND 

1 

USER 

I/O 

(GND) 

1 

i 

C23 1 


1 

USER 

I/O 


1 

i 

C24 1 

ZGND 

1 

USER 

I/O 

(GND) 

1 

i 

i 

C25 1 


1 

USER 

I/O 


1 

i 

C26 1 


1 

USER 

I/O 


1 

1 

i 

i 

C27 1 


1 

USER 

I/O 


1 

i 

C28 1 


1 

USER 

I/O 


1 

i 

i 

C29 1 

ZVP05 

1 

USER 

I/O 

(+5 V) 

1 

i 

C30 1 

ZVP05 

1 

USER 

I/O 

(+5 V) 

1 

i 

i 

C31 1 

ZGND 

1 

USER 

I/O 

(GND) 

1 

i 

! 

C32 1 

l 

ZGND 

1 

I 

USER 

I/O 

(GND) 

1 

1 

1 

4 >- 

i 


1 




I 

_L 

T 
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Line processor specification 
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L 


( 


( 




update 07/07/*33 
draff, “3 


y e ne r a I a ri» x l e c t u r e - 
shared memory definition. 

1 o c;a 1 rnemo r y de f i n i t i a n . 

roainloop(device procedure dispatcher). 

DMA emulator interface 
note 

initialization 

open 

close 

interrupt 

read 

write 

data flow 

t nr of f 


\ 


k. 

( i 

( < 

c < 

L < 


i 



r 


1. g c rie r a i ai c: n i l c- c L ^ r ^ 

-1*1.- ..Vi rie proced ure b oar d tie Tin ilj onUK) 


i conn e c l or 3 IN I c. o i \ n & c 1 i o n ; i y p e ! j ■ & e o / b p u I 

! 25 pins ! 2 \ RS222c i Local ! 33,400 asy I 

! I ! I Remote I 19,200 I a-y/syni 

! I I RB42HA I Local I 17,200 I asy I 

! 15 pins ! 2! RS42HA ! Local 76,800 1 as 

i II II 100,000 I sy 

I 9 pins I 21 RS422A I Local I 19,200 I asy I 

I II I I 38,400 I I 

I I ! RS232C I Local ! 19,200 ! asy 

I 'll I ! 38,400 I I 

4-4-4-4--4--4- + 


( 




V 

1,2. Lx ne processor boar d 


k 


see append !h A 


1..3. I nter face OR tween LP and Li a i n CPU 


V 

P t, 


Ltlv 


-*0,0 A 


X C 








X 1 1 p i f o r rri ,\ l.iun 'i s e t: h a n y e a l h r o u gh t-iiP i n p a t / :: 
q u e ut*s i. n t h e s h a r *? d in e in ory via alien T, i o n 1 n t. e r i* u 
Only one input and one output command queue are 
drivers. 

An other area is allocated for each line at conf 
is normalJy used as data buffer. But a driver *..an 
This area is given to the driver at open time. 

At tent i on/vme interrupt i« sent when the' queue 1 
c: omnia r.d is recorded i n it. 


u C pu t c nrninami 
pt /' vme i nte r rapt . 
defined for all 

iguration time, it 
use it anyway. 


s empty and a 


PI. - 19 AA 


V i P u r i. v e r o t’t w a r e •» t 1 u c L u r © 


-4. +— 


! (wakeup) ! 1 

! ! 

i 

— 

+ - v - v - 

. h * - 

-...4 

( v 1 p l r, T . r ) 

! vipliAIN.v, 

1 . •’ - m __, _ ( 1 


. VI-’’ CDF RE 
.VIPACK 

! < v 1 p 1 0 c t 1 ) 

1 ( v 1 p r a d ) 



! 

-; v j i If, 

.VIPNACK 

: (vipwrito) 

' 


.v o-’iUirv.ir, 

^ 1. p. 

! ( v <j e t) 

(Vpu t) 

-ViPCLCSE 

! ! ivi pc i 0se ) 1 




VIP 


3 p * c 


I 


##### ###&# 

+ --*•-•+• ---+ 4* i / p ito/ptt MAIN clrvr. 

4 -17 —4. + -r.—4. it if it if LP (i r v r. 

##### # 44 * 4*14 -+ 

Ipmain.c ! 

(vput Ip) .! <vgetlp) ! •+■----v- h 

! o/p svr.t ! i/p evnt. I cmn«i a vnt. ! 


<-- ( 


(-( 

<-( 


vipLP.c v 


I 


I (vipout) (vipin) (vipaniys) 

(----( ! ( ~-—__ 4 - | 4 - ——|- ; 

<- 


V V V V V 

-(vlpwrite) (vlpread) (vlpopen) 

! ! (vlpclose) 

+-(VIPCBFRE)-+ i J 

-(VIPRDMSG)-+ 

+-+ +-+ +-(VIPAOK.NACX >— + 

JRk lrri 4 !Tx lrn ! +-*---+ 

I viist! I viist! I service msg(ACK,BUSY,..)! 





v i p 1 s rn . c 


vipIM!R. 


IvrxinU ! ! v e:: i n T, r ! ! v n c i n t1 


RX text 
vipINTR.c 


Tx intr. Rx intr, 

(via dmaintr.c) 


\ ; 

EXT intr.STAT int. 


.intv P 1 ■ 


















































r 


r 

( .1 * ‘1 * Driver i n LP 


vp 
i ) 
c hr 


noii«-- table 1 m : .local memory 

module name buffer 

circular s h a r e d memory b u f f e r . 


( 


The architecture of mini OS running into LP assumes that a driver 
normally may be divided into the following parti! 

. input procedure unmasked mode 

" " -masked mode 


. output procedure unmasked mode 

. " " masked mode 

• c omnia rid analyser unmasked mode 

( a peri/ cl ose / i oct 1 ) 


. common subroutine 


masked/unmasked mode 


{ 

L 

C 

C 

C 

c 

V. 

(. 


ltd'/ 5M „ 19<v. 






i. O 11 (. H J.' f, 


f; < e r o Lowt «».j (.-ldu r e » h o w & a n e n am pie of l i; i a 
to a tty uriv a rs 


a P P1 i e d 


inif.a si: ed 
IT. O ill!. . 


masted mode 1 


i/p proc. 


o/p proc. 


l n p u l 

( 11r ead) 


O U t p 11 t, 

(ttwrit, e ) 


coritrr. anaiy. 
< o pe n, . . ) 


c o mm o n <•; u 1; r o a i. i r. t? 
( s i a p r o c , . . ) 


c a i i e d L' y 
main loop 


! i n p u t ! o u t p u t 

1 ( 11 i n) ! (flout) 


i Rx inturr ! Tx inlcrr ! !..triggered by interrupt 

! (siorint) 1 (sioxint) ! 1 




1c>,o,A 


































r 


ad(lre'»5in>j to the c o r r o -a po n i ng c-buf Per 

At the open time , device number is declared in the open command. 

At this time tne corresponding driver structure is overlapped 
on the struct shvbsxCdCIi . 

e x v 1 p 

device ^define LIME < x ) ( ( «>>5 ) ) 

struct vnvip *vh»< struct shvi p ) Ashvbs x CLINE ( x ) 'ji'O 
T x / R a <. u u f f © r a d d r © * s is <j o 11 e n b elow ,* 

struct vipbuf < v bu f~ &vh~> 3 h r x v b F ; . ..Rx 

o r ~<&v h~> sh t x vbf ; . . . 7x 


( 

H-l-H. record definition 

c 

c 

Owing to the limitation of shared memory space, the user text 
(. record may be divided into some records. 

The max record sice may be defined at configuration time, but 
. at now this size ‘is defined with the fixed vaiue<ie, MAXREC 

y i 1024 bytes). 

« Each record size is variable but not exceeded the max data size. 

One record must not be divided into two parts phisica11y<ie . the 
record data is consecutive phisically). 

i. 

One message associated with the node,may be, consists of some 
consecutive records. 



A r e c. 0 r * J 

format is: 




V 

s t r u c t 

v r e c C 






uchar t 

vnode ; 

/* 

node address 






bit(0“t>) : node address 

( 


uchar t 

vflgf 

/* 

flag 






VRLAST slast text rec 






VRITMD: interme d iate text rec 






LASTRECslast rec in c buff •*/ 



ushort 

vl 1 9 

/ * 

text length * / 



char 

vdataC12 1 




>? 








hi 1 v "M 1<?AA 




C--buff e»r 


is: 


siruc: t. 


vipbuf l 
short v put; 

short v ‘j e t; 

char v»L lc\Z l n ; 


7 h e record address is caliicul a ted below: 
struct vipbuf «• v b u {'; 

struct vrec #vr«<Wbuf ~ > vda taC vbu f v yetU; 


see v i p. h / s pO s rri. h 


3. i/<o subrout i ne 


At now only for vip driver: 


3 . j.. vpu t 


It writes one record on the c buffer according to the specified 
parameter list. 

It is used for Main. 

format: vput(vbuf r arg) 





r 


r 


... •« Q _ 

i n |> u !. i 

par 1 v bu fC buffer address to store data. 
par2 ar g : parameter list address. 

This argument is defined in the vip line table. 

struct p g a r g 1 a. r g ; 

Struuture pgarg is defined below: 
struct pgarg-C 


T h ese 


> ; 


c. f i a r 

>a buf; 

/* 

i / p buf fer address 

u c h a r t 

a node; 

/* 

node address*/ 

uchar t 

<0 1 «* 

/ * 

flag for text r e c 

u s h o r t 

a 11; 

/* 

record size * / 


above parametors must be compiled by caller. 


« / 
*/ 


. Output! 

After operation vput gives one of the following return codes 
to caller. 


- -1: C buffer was full and the record was not inserted. 

, i - 0! The record was inserted. 

- 2: the record was inserted but not completed one because 

( v of no free space. 

The remained data length and the current i/p buffer 
address were saved into the parameter list(a 11/fouf). 

; ( 

\ * 

, . operation 

The record data is moved into c buffer from caller's i/p buffer 
until one of the following conditions is occured* 

- C_buffer is full, return code (-1) is given. 

(ie. free space is less than 5<CBMIN3> bytes) 

- The data posion of c buffer has arrived at the last 
point. The transfer is suspended, and the stored record 
is completed at this time by having f1ag"LASTREC” and 
x"FF" is put after the record. 

Put pointer is reset with binary zero if get pointer 
' is not equal zero and the remaining data is moved 

again into c buff as new record . 

If get pointer is zero, return code 2 is given. 

- When a record was inserted successfully, return code O 

<, 

ftilv * 


i O <1 a 




r 



is yiven to caller. 

During the data transfer, when there iin't free space, 
the transfer is suspended ami the already stored data 
is:- completed at this time. 

i< emaining data length and current i/p buffer address 
are c orn piled into the pa r a me t e r list an d r e t u r rt c a cl e £ 
i- given to caller. 


A n yway t, h e put pointer is .1 p date d a f ter record 1 use r 1 1 o n to e low 
e xc e pt case 2 : 

v__put ■+•- (4s moved data 11) 

After compiled a record , x*'FF" is put m the 1st character of 
next record. 


2 . 3.2 - vqet 






(. 


(. 


r 


It reads one record on the specified buffer declared in the 
parameter list from c_buffer . The record information is stored 
into the parameter list. 

It is used for Main. 

format vget(cbuf,arg) 

-input 

pari vbuf: c_buffer address to be read the record 

par2 arg : the parameter list see vput 

Only a bu f mus t be s pe c i f i e d toy caller. 



.output 

After the operation, vget gives the one of the following- 
return codes to caller. 

( 


(. 


1 1 1 1 v/ T> 1 w * on C 


c 







. -1 


u uffer was e hi p t y . 


« 0: One record having fig 1 ntermediate text rec. was moved into 

the specified buffer. 

. 1: One record having fig last text rec. was moved into the 

specified buffer. 

. 2s After reading one record having intermediate text rec flag, 
c buffer became empty. 

What is more the following parameters must be compiled in the 
parameter list: 

- all record length 

- a n od e no d © address 

- a 1g text record f1 a g 


.operation 

The data record is read into the specified buffer by caller 
until one of the following conditions has been occured and 
the record header is saved into the specified parameter list. 


— C__buffer was empty, return code (-1) is given back. 

- The record has the flag "last text record". 

Return code (1) is given back. 

- The record has the flag"Intermediate text rec". 

Return code (0) is given back. 

- After having read one record, c buffer has be com empty. 
Return code(2) is given back. 

The v_jget pointer is updated after one record read below 
except case2: 

v get +*= (4+record length); 

If a record flag is "LASTREC" or x"FF M , the get pointer must 
be reset with zero. 


* 1 1 v P.1. "*'■? AA 




IT, is used only for LP. According t.o the .irnliratyU infomaliunt 
in node tabletvp), data is move into c buffer. 


format: v pu t .1 p ( v bu f , v p) 

.input 

pari vbuf: Rx <: buffer address 
par2 vp : node table address 

used fields: * 

v r q 1 1 user r e q ue s t, buf f e r s * e 

It is set when VIPREAD corrimar.d 
is receivea. 

v^rx v 1 i t of input buffer containig 

rn e s s a g e , 

. outpi.it 

return(~1) : c^buffer is full, data is not inserted. 

return(O) : data is inserted completely in c Duff. 

return<2) : patial data la inserted because of no 

free space in c buffer. 

Except returnt-T),the transfered data length is set in 
node tab1e(v rcbll). 

. operation 

Data buffer is accessed via vlist in node table 

When a record is written in c buffer,x"FF" must be 
put in the first character of next record ‘at same time. 

Data length to be moved in c buffer is: 

mil* min(v p~> v r q 11 , vp->v r x.v nc ) . 

If c^buffer space is less than mil, return code 2 is- 
given to caller. 

□wing to no free -space in c buffer, if some characters 
are remained in vlist, the remained data length and 

next read pointer in vblock must be updated. 

When a vblock becomes empty, this is released in vfreei. 


Ini v 


icj .cu, 






•14 


±« yjipJJj* 


it is used only For LP. Dot a in T x c buffer is irio v e d into the 
specified buf f e r ( v b 1 o ck via viist(v tx) corresponding to the node 
wh i t h .i. n a da t a r e c. ord. 


Fo rma C : vge t i p ( v buf , v p ) 


. input 

par 1 vbuf : Tx c buF f er addres?; 

par <2 v p : node table ada re s s to be oper a ted. 


. output 

return(-l): Tx c^bu F f e r is empty. 

(0) i a comlpete rnsg is moved into the spe¬ 
cified buffer. 

( 2 ) : all rf/cor d •> i n c: h u f F e r a r e t r an n f »» r d 
in specified buffer but mag is not 
complete. 


< -£)s no buffer in local memory. 

(“3)i not match’ node address among records in 
c buffer. 


. operation 

The first free vblock must be prepared by caller. 

This vblock is linked in vlist. in v tx. 

Until a complete message is received, each record 
in c__buffer must have the same node address. 

Every one character is transfered, LRC is 
caluculated in v txlrc. 


calling sub routine: putcb(lst f c> 


interface command < Queue > 


t;. ■* 


■r> i 






r 


The following commands art* J»ciar«d between LP and Main CPU : 


for v i p: 

~ Main to L.P 


.. VIPOPEM : 
. . VIPCL05E s 
.. VJPPEAD ; 

"60" 
’M> 1 " 
"6Z" 

pari™ r e u « t d t a • e n g t. h 


. . V.I.P07U : 

"hvi" 

Ma i. n d r v r wa its ;• e it. a i n t n g 

n.s.j 

LP to Mam 

.. VIPACK ; 

"70" 

answer for op»n/close 


.. VIPMACK ; 

"7/1." 

fo r opent no bu f f/no c111b1 

) 

.. VIPRDMSG ; 

"72" 

R x m e s s a g e p r e sent in c. b n 

ff 

.. VIPCDFRE j 

"73” 

pa r 1 - actual data 11 in c 

T;: c-bf f e r free ? ? ? 

buf f 


( 

( 

e 

c 

c 


note! device(major+minor) definition vip 

bit 15 8 7 0 

■‘I OOOOOI zz i z y y x x x ;< x J 

4.-4----* 

2 zz “ slot number(0 - 7) 

yy = line number re lat i ve : de v i ce line # 2. 

x x ;< x x =» node address 

bit<15 - 8) s driver type<4 - 7) 

i device definition tty 

bit 15 8 7 0 

+-—-—-1---+• 

I 00000010 iOOzzzyyyS 

+ -+-4. 

222 * slot number(0 - 7) 

yyy ~ device number(0 - 7) 
bit (15 - 8) * driver type P. 


I.llv PI. -*0PA 














r 

r 


Lo ud ^ me mo. > ue f j,ru Lion 


C 


( local 1T1 w ni o r y ma p is s h own be low! 

l>U'!c i>y t,oa. 


. . .asseirib.1. e r 


> coding !each driver is loaded 
at the coifipi iat ion time 
a c c o r din g •- a 11 1 e d e c 1 a i • e d 
par a me ter . 


> each work area is defined at 

configuration time according to 
the declared device parameters. 

!. 

see spsys.h 


vector t ab1 e 


( 



i n t e r r u p t. s 


( 



tty driver 




vip driver - 


( 



bsc drive r 





sna driver 




i 

driver 

-f* 

( 

1 p 1 m. • 

» to • 

LP system table 








1 

i 

printer handler 




1 

JL~ 

tty driver work area 

- --1. 


{ I vip driver work area ! 

! bsc " i 

I s na " ! 

<v J k 25 " I 


* field definition: in 1m system table 

. attention, request flag: - s atrf 

bit(O) ~ 1 attention req 

.set by atten intr handler 
.reset by corrimand analyser 

. input request flags s^iprf 


bit(0) 

=* 1 

de vtfO 

req 

( 1 ) 

* 1 

d e v 4* 1 

req 

(5) 

- 1 

dev #5 

req 



.set by 

i/p processore under 


masked mode. 

y .reset by i/pprocessore under 

unmasked mode. 


k 


! u 1 v PI , iA/, 




















1 7 


output request flag: 


S O p r f 

iii t ( 0 ) ~ ~ I devtrO r t*q 


~ 1 dev#5 req 
( 6 ) - 1 p r i n L er re q 

. set by open 1 1 me 
. r e s e t ivy cIojo t i in o 


h.tlv P 1 , lO#A 








• m ai nloop ( an pa t che r ) 


fig 


Each event i s called according to the corresponding request flag 
f i e 1 d < i e . i npu t, ouT. pu t., o r attention request flag) 

In the input/output event, the proper driver is called using the 
lock__byte, which is set at open time. Each bit corresponds to a line 
< devi ce ) . 

In the attention event., the proper driver is called according to 
the value of device field in the command. 

The corresponding request bit in the request flag field must be 
tested/reset by each corresponding driver. 

The request flag fields are defined in the LP system tablets iprf 
s_a t r f , s__o pr f ) . 

The request flag scan algorithm is round robin way. 


The dispatching For each driver is done via driver switch table 
and lock by t. e, wh itch is defined at open time . 


1ock byte 


i 

see 

s p s y s . h 


struct 

d r v d t 

drvdtCNDRVCCTL.il 

value 

tty 

Z 

DTTY 


v i p 

4,5,6,7 

DVIP 


bs c 

8 

DBSC 


s na 

9 

DSN A 


x25 

A 

DXH5 see 



.set by 

open time. 



.reset by close time 



. i n 1 1 a 1 i 

s e d value x 


see spOsiTt.h 


x"f f' 


equal to the driver value xn major device 


note: This value is 





r 


r 


ivwr switch tab1e • see dr vswt,c 

drvswtCly p .1 


crnrwl event i/p event o/p event 



+— 


- 




- 

LZ2Z 

: 

t tyanlys 


11 > i n pu t 


t, tyout p u t. 


crn 


00 


O 0 


00 


C4d 


vipaniys 

t 

v i p i n 


v i p o u t 


L72 


11 

1 

_ 

_ 

" 

_ ' 

C83 

! 

bs C 


bs c 


b5 C 





t 






+- 


— — 4* 


—+_ 


- + 


1) for vip 


( 

( 


- vipaniys 


The following commands are analysed: 

.. VIPOPEN The vlpopen rtn is called. If it’s ok, VIPACK 

command is sent back. 


.. VI PC LOBE The vlpr.lose rtn is called. If it’s ok, VIPACK 

command is sent back. 

.. VIPDTW The vlpread rtn is called to give the remaining 

message to Main if t buffer .is locked and the 
record is for the same node in v cbstat. 

If return is -1, i/p request flag of spsys(s iprf) 
is set on. 


.. VIPREAD A flag ”VRDREO:v cbstat) and VDATARDV are set on 

, and c buffer is not locked , 
vlpread routine is called. 

If return of vlpread is -1, s .iprf is set on. 


hilv P-i 















v i p i n 


20 


The following thinges are done: 

•• search the node having the VDATARDY!VRDREQ flag on in v cbstat 
if they are on , the vipread routine is called, 

VI.) A TARDY flag is set by the lower level under masked mode, 
11 means t h a t R x in s g is, ready in t h e 3. m . 

VRDREG -flag is set by vipar.lys rtn when VIP READ command 
has been received from Main. 


vipout 

If the line is opened and Rx c buffer is empty,v1pwrite rtn is 
is called' to move a message from c_ouffer to local memory. 


July R1. lOAA 





DMA eHiulalor 1 nLa r facp. 


DMAe request is given by Master cpu in LF 5 via DMA device table in I/O 
memory. 


This common data is defined for each drivfir(except tty at now)below: 


•* Rx command lists 

* Tx l oiTi.Ti.and lists 

* R / T' x common service area 

* R x service area 

* T x service a r e a 


when more than two command lists are specified and when a command 
having the intermediate flag is finished, DhAe executes 

next command list automatically until a command having the last flag 
is detected. 


After operation comp1eted,DMAe issues one of the following interrupts 
according to the DMA request type to Master: 


* Intermediate command list completed sussesfully...Tx/Rx 

* command list completed sussesfully ..Tx/Rx 

* DMA channel errore ...Tx/Rx 

* End of record character found .....RX/Tx 


At now 7 interrupts are assumed. 

The following interrupt vector(OMA to Master) numbers are defined below 


line#2 

180 

R x I 

0 

intermediate command list, executed 


18 1 

RXL 

1 

last 

command list executed 


•182 

RXER 

P 

DMA 

channel error occured 


183 

RXEGR 

3 

End 

of record character found 


•184 

Txl 

4 

intermediate command list executed 


185 

TXL 

5 

last 

command list executed 


186 

TXER 

6 

DMA 

channel error occured 


187 

TXEOR 

7 

End 

of record character found 




J 


condition code 

1ine#3 

188 

- 195 




1ine#4 

196 

- 203 




1inet*5 

204 

- 211 





!,,1w o 


1 . 19a* 











r 



r 

( 


•:« “? i n tr |.<u l * a 

After Jin<» interrupt, each appropriate r:/tx. interrupt harm .1 a r 
called with the device nurr.be r and the condition code via dm a switch 

table according to the driver type in dm a table. 

s e e d rri a .i n t. r . c. 

1 p l i n e :> u*. c 
sPuinf. c 

Condition code(bit(0-1)) is defined below: 

0 : i nti? rnufi i a t c cmnd . o >; o c u t, ,? d ( I. MC h! iD > 

J s la %l comnd. •;« c: u t. 6 d (L 3C; 1 N•)) 

2 : error o c c u r e d (E R CMel 0 5 

3: end of char, found (E.OTCMD) 

see dma.h 


S.-1- DMA I/O Mem ory d efinition 





( 

c 


1) command list 


( A command list consists of 10 entries and one entry is 10 bytes. 

* An entry format is* 

. buffer address(4 bytes): BFADR .set by Master 


c 


. actual data length(E bytes):ADLL RX: set by DMAe 

T x s set by Master 

. buffer size (H bytes): BFSZ .set by Master 

. FUM byte) 


( 

c 

c 


command lisl flag(1 


byte): CLFLG 

bit(O) =1 intermediate comm.list 
=0 last comm.list 

.set by Master 


( 1 ) =* 1 


comm.list 
.set by 


already executed 
DMAe after interr. 
reset by Master 


c 


»..?v -M . - ! 0«A 






Rx/Tx common service area 


. driver type <1 byte): DRTYP 

v a 1 u e 


V i P 

x "04 " 

HV.EP 


bs c 

x "Oft" 



s na 

x "09" 

DSN A 


x25 

x 11 0 A " 

DXPS 

see 


• siet by Master at the open time. 


. device status <1 byte): DVSTU3 

value opened x"01" L__OPENED vip.h 

closed x"00" 

• set. by lias ter. 


. Mode control register(1 byte): MDCTL 

bit(O) » 1 character is controlsd via 

RX control table . C TL.TPRQ drna. Ii 
<1) 88 I character is controled via 
“ T x control t a h i. e . 

<S) ~ 1 only one shot(one command list) 

ONE5H0T drna. h 

These flags are set by Master at the open time. 

These status are kept until VIPGLOBE is requested. 


R x service area 


. Rx control table address(4 bytes): RXCTLA 

.set by Master at open time. 

. FU <1 byte) 

. Rx command (1 byte) : RXCMND 

bit(O) - tbd 

( 7 ) « 1 co.mrnand requet 
.set by Mas ter 

.reset by DMAe after read command. 

. FU <1 byte) 

. Rx error status <1 byte) s RXERR 

.set by DMA. 
tbd 


luV' PI -19A6 



r 


- R** current command list pc inter (4 bytes): RXCV1PT 
' used by DMAe 

. FU <4 bytes) 

r 

. DMARXUI1 (4 by't p 5 ) used by DMAe (work area) 

' n FU (2 bytes) 

. DMARXWE(.? bytes) used by DMAe (work a r e a ) 

( 

f 

<" 4) 

( 

( 

( 
f 
c 
(, 

( .. 

V 

c 
c 

c 

V. 

iii)v p-i 


Tx service area 

. Tk control table address(4 bytes): TXCTLA 

-set by Master at open time. 

. FU ( 1 byte) 

. TX commandM byte) . : TXCMND see RXCMND 

. FU (1 byte) 

. TX error status (1 byte) : TXERR see TXERR 

. TX current command slist pointer(4 bytes): TXCMPT see RXCMPT 

. Tx current data counter <2 bytes): TXDTCNT 

used by DMA 

. FU (2 bytes) 

. DMATXW1(4 bytes) used by DMAe (work area) 

. FU (2 bytes) 

. DMATXW2(E bytes) used by DMAe (work area) 





I 











r 

r 

r 

( 

( 

( 

( 

( 


K 


Device i n f o r ma l i. u n a r e a .1. a y o u l : 

dev#n >—-+• 

! Rx command lists (10 x 10 bytes) ! 

1 Tx command .lists <10 x 10 bytes) i 


i DR7 YP : OVSTL'S ! MDCTL : FU : RxIT:: coiMi^n 

! R X C TLA 1 R x s c? rvic e 

! FU I RXCMND ! FU - ! RXERR ! 

+-+-+-+-(- 

I RXCMPT ! 

4.- h---+•-4--H 


! FU : 

+ -4-—* -4-4 — -4 

i DMARXW1 ! 

+- 4 - + -4- 4 

! FU : DMARXW2 ! 

! TXC7LA : 

4-1—h-4--1-4 

! FU ! TXCMND I FU 1 TXERR ! 

4 - 4 -4-4- 4 

I TXCMPT I 

4-4- 4 -4- 4 

J TXDTCNT ! FU ! 

4-4-4——-- f--h 

I DMATXW1 ! 

4- 4 -4-4-4 

! FU : DMATXW2 ! 

4--- 4 --- 4 


servic c* 
area 





jiote. AT open time, the Master must issue 

the n o ti 

fy to indicate the 


. V 


DMAe open to Slave(DMAe) via registe 

r : 





read cycle reg 

addr- 68. 

00.01 <— vector #nn 

\ 


• 

write cycle reg 

addr. A4- 

00.01 <— vector #mm 



n n * 112 

go 





113 

abort 

ve ctor#-- 5 




•114 

query 

nn/mm + line#*8 


{ 


115 

fu 





mm s 116 

go 





117 

abort 





118 

query 





119 

f u 

, 


after the first Rx or Tx command and mode control register art* 
C compiled in the cor respond!ng DMA device table of I/O memory. 

( 

( 

L 

C 

lillv fl. lOfl.A 


. SIO registers are initialised by Master at open time. 

-Each control table is allocated in the i/o memory following device 
information area as follows: 

control table pointer: for each Rx/Tx driver 

4 * 2<Tx/Rx)»4(driver #)~32 bytes 
control table * for each Rx/Tx driver if requested 

one table 256 bytes 

max 256*8- 2k bytes 


















r 

c 

( 

( 


If control table is not requested at configuration time, the 
associateu pointer must be O; 

• dma interrupt handler see dmaintr.c 

( spconl'.h 

1 j:. 1 iinesu/, c 

.see dina.h 





c 


< 

i 


c. 

i c 


f.flv 


■I^AA 




r 


r 


v 


. 1/0 memory table layout is 2 


driver info.area 
device tt 2 


driver info.area 
device #3 


•71 river info, a r e a 
d e v i l e it 4 


driver info.area 
device #5 

vip Rx ctl tb pt 


- 

! v 1 p T x 

ctl tb pt 

!bsc Rx 

ctl t b p t 

- 




1x25 Tx 

! v i p R x 

ctl tb pt 

ctl tbl 

1 vip Tx 

ctl tbl 

I bsc Rx 

ctl tbl 

*V t 


xH5 Tx ctl tbl i 

isxsssssa-l- , 


R x/ T x control t ab1e po 1 nt e r 
a r e a <fixed) 

vip bs c s na xHS :8 entrie s 


control table area if requested 
(variable) 


c. 

c 

( 

c 

c 

c 


I'll V 


1 O P, /, 














r 


( 


field name 

4_ 

e t o y ! 

i'ffj. 

*T, by ! 

u s e d 

by i 


< 


FIFA DR 


M ! 



D 

s' 

cm mi 1 x st 



A DLL R 

Ti; 


i) : 

M I 



:i 

D 

! 




BFGZ 


m : 



D 





CL.R..G 1> < 0 ) •- 
( 1 ) 

I/O! 

1 ! 

M 

d : 

M 

M 


0 

D 

; 




DRTYP 


M(open) ! 




! 

cofiimon %v area 

' 


DVGTUS 


M ( o p p n ) ! 




! 




MDCTL 


M < u p & r i) i 



D 

! 




RXCTLA 


M(open) ! 



D 

i 

RX a a r v area 

( 


RXCMND 


M ! 

D 


D 



c 


RXERR 


D ! 

Jvj 


M 

• 



RXCMPT 

• 

D ! 

D 


D 

1 


(. 

1 

DMARXW1 

• 

1 

D ! 

D 


D 

T 


( 

L . 

• 

• 

DMARXW2 

♦ 

D ! 

D 


D 

T 


+ " 

• 

( 

+- 

{ 

TXCTLA 

TXCMND 

\ 

1 

I 

M(open) ! 

M ! 

D 

1 

1 

D 

D 

_— ; 

IX serv area 

* 

1 

TXF.RR 


D ! 


1 

M 

5 



• 

TXCMPT 


D 

D 

T 

D 

! 


c 

• 

TXDTCNT 


d • ; 

D 

! 

D 

! 



+- 

4-- 

DMATXW1 

DMATXW2 


d : 

D I 

D 

D 

- y . 

- +•- 

D 

D 




note: D DMA 

M Master 


C 

e 

































r 


5 . 2 « G.U'J inler r u p 1 


The fallowing interrupt vector numbers are defined for each dn 


tty 

#64 

- #95 

n i o0 

V .i p 

#96 

- 41 11 

3 lu 1 -2 

Ilf. c 

#112 

- # 127 

s i o 1 -2 

sna 

#•144 

- #159 

sio 1- 2 

«2S 

#160 

- #175 

sio1-2 


see spsio.h interrupt.s 





L 

C 

c 

( 

( 


L 





r 


30 


6. note 

r " - 

4-1- liulialxzaUon 

r 


the lockbyte with the value 2 

defSMain s c _1 o ckCMSP03Cf4DRVCTL3 :0 see vipMAIN.c 

LP drvdtCdevj.s lock :x"FF " see spsys.h 

LP J initialise P r e e v 1 1 s t: buffer pool ..,vb1 a ck 1in k 

set each device area in shared memory to sys tarn table in 1 rr». 
(. — > -h s smClined) <- <t( . ™> shvbsxC 1 1 ne 3CQI1 ) 


6.2. open 
1) fo r vip 


V 


( MAIN: 

' - The lock byte, which indicates the supported driver type, is tested. 

• And if it’s free, the vip driver type(DVIP) is compiled in it. 

If it’s not free, an error is given back to user. 

- initialise the requested node/line table : 
line table 

1 status L opened 
1 ~dev 11ne#< 0-3 ) 

1 1 dev:; driver + slot# Jbat no node 

l~~mode FDX 

l~pads NPADS 

« l_syns JMSYNS 

l_devri node map • 

1 rxcb R:< c buff addr. 

I t web T::"~c buff addr. 

node table 

v__status VJ3PENED 
v dev node address 

v oflg user parameter 

v omode user parameter 

V. 




LP: 





( 


r 

r 

r 


T.“i* Following Uunges are doneim LP > : 
- initialise of: 


. . DMAe 


interface :call 
e 1 r or 


dma i t 1 1t return^ - 1 ) —. e r r o r 
VLi'iCF.'F i"«o bu f f r? r 1 n ! ,t ( u (' f r 
VECfLTS R:: ctl Lbl not defined 


p a o 1 


. . SID registers 7. e * V sioi n t b i n v 1 pLP . c 

.. lock byte :DVIP 


- test DSR dsrpo.il :if ready , 


L DSR L 3 YN on. 


If i t * s a 1 1 o k , VIP AC K is s e n t ba c k t, o I ia i n . 

If no, VIP MACK is sent and error code is compiled in line ,Utl 
(1 errip) 


&. 3. close 


- release the lock byte. 
MAIN: 0 

<. LP : x "FF" 


. MAIN: 

\ -reset line table: 

l__devs corresponding device # bit off 
1^status 0 
l^ndevs -1 node 4 

LP : 

- reset! sio registers: 

XMTCTL ~(TCRDTR!TORRTS ITCRTXENAB) 

CMDREG CRTXINTRE 3 

c 

c 


Jlllv 


•r 



r 


o. ± . i nter r u p t 


- When an interrupt is octured, the proper interrupt handling 
routine address is selected using the lock byte. 

M AIM * s f> e v> p. b r t o v i p i n 1 1 

Li- 1 : see lpmain.c br to vipin sio interrupt 

hr to vi partly 5 attention intr. 


6.5. read 


\ 


( 

c 


~ read operation 
MAIN: 

When Main driver received READ command from upper level, the 
following operations are down: 

1) If Rx c buffer is locked, delay is called until this Rx 
c buffer is unlocked. 

H) sends VIPREAD to LP with the request data length(u.u count). 
And sleep is called. 

It is waked up when VI-PRDMSG has been received from LP. 

3) IF ready, a message is moved into the user buffer from 
c buffer until the last record is detected, 
before detecting the last, record , the c buffer became 
empty(ie, a message is not completed) and sleep is called 
until the next command<VIPRDMSG) is received. 

A command (VIDTWidata wait) is sent to LP. 

Command in input queue is read only one at a time...???? 

The following error cases are assumed: 

??? 


V- 

tw 


LP: 


h.lv 






•' J I"'* 1 "* co nim a n ii < VIP R E A D ) h as jsen re c t# i v © d , l :•«e d ala :• © g u e s « d 
t' Jag < V.; i.; : v_^c o l a t)is a © t 1 n t h e a p p r o p r 3 I a n nd*» | a b 1 © . 

At th 13 L 3 me r it the input me^sagp 1 s already stored in 
local memory associated with the node,it is move a into 
cubin'('e r in shared me no ry until reaching the regut* ~ led aata 
1 vi r, g t ii ( whi c »« is p a « s e cl thi ouyh via VI P :•% HT A D p a 1 . 

And command (VIPRDMGG ) is 4 ent to Mam. 

D u r 1 n g t rans t' e r o f a m e s s, a g e , w h e n There is no Tree <3 p a c e 
in r buffer, this node pr o c: <;1 r,g i; w.ai tad ur.ti. i coir,mam* 
i V 1 . ;• 1 D 1 ' W .1 i =•» r e r e 1. v © d . 


v 1 p r © a u ( v 1 , v p , pa r ) 

v 1 : line T, a b 1 e 
vp: node table 
par: 0~ caller 
1 ~ cal 1 « r 
22 * ! caller 


a d u r e s r» 
a d a r e s 3 
is vipin 

is vi pa n1 y 3 <VIP REAO ) 
is vipanlys<VIPDTW) 


Before calling this routine r the following Cheches are 
by caller: 


vipin: 

~ VJDATAflDY A VJ/RDREG on 

- R x c_buf f er associated with this line is 

not locked . 


v i panl y 5 s 

VIPREAD comm.: 

- V__RDREQ on 

- Rx c buffer is not locked. 

VIPDTW comm.: 

- Rx c_Jbuffer is locked associated 
with line and node. 

~ If par is I/O, the Rx c_buffer is locked. 

- call vlpget 

- If return code is 2, VIPRDMSG command is sent to Main 
with the transfered data length. Wait VIPDTW command. 

If return code is O, VIPRDMSG command is sent with the 
data length . 

This Rx c__buffer is unlocked. 

If a message is sent completely to Main<ie:vp->v r;:.v 
®0) , next f 1 ng s a re 3 e t /reset r. 

v c b s t a t ^VDATARDY 
v™status " V V BUSY 
V NQMSG 

If some data remains in vlir.t(in local memory), this 
data is sent when next VIPREAD command is received. 

~ If retun code is not 0/E, errors procedure 
.tbd 


is called 






r 


r 


6 « 6 . 


wri l Hi 


( 


Ma 1 n : 

~ c. h e r. k wh a t, it e r o r n n Tx c: bu f f n r i s l o r. k e a . 

1f i t * v; 1 . n c k e .1. «.i © 1 ay i. s c a 11 * d t o c: h © c k t h i s f I a g . 

IF no, Tx c buff i s locked arm user data i $ move a 
into cjjuffer according to the c buffer slate!1 cbstatV, 
During d a t a 1', r a t>s F o r , i f * h p r e t u no 3 pa c e , sleep is c a 1 I © d 
f i • .1 3 is w«k e a u p w h e n V I P C D F P cl c o mm a n <i i 3 recei v e* d . 

A n d t h e r e in a 1 n 0 d d a t a i s mo v a d i n t o c buffer a g a 1 n . 

This is released when the complete data is Iransfprd into 
c b u f f © r . 

LP : 

format: v 1 pw r i t, e < s p , v 1 ) 

sps s p s y«:» address in lm 
v1 : line table address 

- called by vipout in lpmain 

( - get node address from a record in Tx c buffer 

- when a message is the first timeiV TXCBWAIT:v cbstat 

( . off>,one vblock is fetched from vfreelist in local 

memory (by allocvb(l) and it is linked to the vlist 
in v tx. 

'• Before reading the c-buffer, text heade r < S__TEXT) is 

store in the vblock and character length/read painter 
are updated!vb~>v nc,vb*>v buf and vp~>v tx.v nc) . 

Lrc will be caluculated unt"il EOT is put~in buffer. 

. ~ call vgetlp<read Tx c buff—>vlist) 

- If a message is not complete, V TXCBWAIT is set on 

• and it waits the next call from lpmain. And 

VIPCBFRE command is sent to Main. 

- If a message is moved completely, V TXCBWAIT flag is 
reset and tail message(ETB/ETX + LRC + EOT + nPAD) is 
put in the vblock in local memory. 

~ VJXMSG is set on(v^state) and VIPCBFRE command is 
send to Main. " 

• note: If LJblock is on(vl~>l_status) ETB is put,vicever sa ETB. 

This message is sent to line when polling message 
- is. received. 




.»i t 1 y P 1 


ID A A 



liTt&sl.w d inode) 


( unniasiKOo mode ) 


il i iv ♦? r 


kla 1 r. 


I 


1 s L t i iti e 


i n 1 1 1 a i i s & 


check DSR 


•.vfre«list,etc 
set Lock by It? 
if DSR redy 
iF no,wait dsr 
■ DMA init. 

if err, 
o r 

if all ok f — 


VIPOPEN 

! init.in/node 
! tbl. set lock 
! by t e . . « 

I 


VIFNACK 


VIPACK 


I 
















(masked mode) 


(unmasked mode) 


Main driver 


CLO 

if ndev-l=0 ! 


close op VIPCLOGE 

. re se t si o reg : 

. lock byte x"FF! 

. etc if ok -> 

VIPACK 

lock byte ~00 


J n 1 V ,?1 . 198/-7 
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r 

r 

( 

( 

r 

r 


READ operation data flows 


(masked mode) 


d a t a: a 


ACK 


d a t a b 


into 1 m 


•“> msg complete 
. s ipr f on 
.node a rdy L 
(VDATARDY) 


>’ in t lm 

>msg complete 
s iprf fa on 
node b rdy 


(unmasked mode) 


set VIPREG on 
Tioae tbi a 

wa 1 1 

. v i panlys 
. move msg lm 
. to c bf - 


dr iver 
:• l ' 1 k d 
l F nc 


READ( X 1) 


VIr READ(a.1 I> 
sleep(a) 


VIPRDMSCi ( 1 ) 


node b wait 
none a wait 
c bf LKD 


wake up a ! 

move msg c bf 
to us r bf 
s- ms g n o t. 

VJ.PDTW complete 
move msg lm to ! 

c b f ( com pi e te )-> 

node b wait VIPRDMSG<1’> 

c^bf UNL.KD ! msg complete 

! node a end 

1+1'*< 11 i 

if L > 11 : 

BUSY ^VDATARDY 
V ’NOMSG on ! 


note: 11 user request data length 
a,b node address 
1 recorded data length 


<* 

( 

c 

c 

c 


All V 


•mi 

















r 
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6.7. UlR 1 T C o ptiraU on d ata flow : 


(' 

( 


(masked mode) 

(unmasked mode) 

(Main driver) 

( u 



! if c_bf 

1 k d : 




! delay 





: i F Tx c 

bf ulkd: 



( 


f 


( 

c 


polling msg 


v tx 


1 (writsyn) 


SYN !«**«*=:> txintr 

I send message 


bf is LKD 


( vip out) 

Tx c bf spoiling 
move msg f rrn c 
bf to 1m.if msg 
not complete — 


move msg to 
c b f.if no Tree 
s pa ce-) s 1 e e p 


wa i t. 


vipcbfre 


WR 


- ! wal.eup I 

! I rnove rsmained rnsg 

! 1 complete msg. ! 

! msg complete i c_bfsUNLKD S 

I V TXMSG on ! ! 


VIPCBFRE ! 

! t 

: i 


( 

( 

C 

e 

t 

c 

c 

c 

c 
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